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REPARE quickly for an important job in America's 

^war industries—and for the coming opportunities 
after the war—learn mathematics. Mathematics is the 
basic requirement of all mechanical and scientific work, 
es and of all business or industry based on science. With- 
ee ete out this essential knowledge even the most capable man 

ae is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics 
to understand all technical work, to supervise operations, 
to improve, speed up and check on your work and the 
work of others. Such basic training is quickly recognized 
today and gladly paid for. It singles you out from the 
crowd and gives you an advantage whether it is a matter 
of a job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 
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MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re- 
view of arithmetic that gives you all 
special short cuts and trick problems that 
save countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
rght into higher mathematics and 
uU "ec i show how simple it is when an ex- 
= HE no pert explains it for you. 

* Starting with a quick 
review of principles, this volume 
presents all the special calculation 
methods used in business and in- 
dustry which every practical man 
should know. Fundamental in all 
computations in engineering, both 
military and civilian. Essential 
methods for rapid calcula- 
, tion such as is needed in 
i» firing guns, setting 
lathes, etc, Systems 
of measurement and 
their computation 
required in machine 
work. Hundreds of 
other applications 
to technical work. 


Mr. Thompson, the author of these 
books, is not an ordinary teacher of 
mathematics, He has had many years 
experience in giving students the kind 
of mathematical training they need in 
practical work. He presents each practi- 
cal method and problem in the clearest and 
simplest way. He gets right down to the 
kind of information that you need in your 
daily work. 

Don't let appearances fool you, mathematics is 
easy. You can get these books on approval and see — 
for yourself how much enjoyment you will have while G ~ n eee oe ALGEBRA: Starting with sim- 
getting this valuable training and solving interesting RS ee 0 A ple neaevica! problems, this 
practical problems that puzzle your friends and fellow up - | book shows you, step by step, 
workers. In no time at all you will be tackling with ease how to apply algebraic methods to the 
the most difficult question on this subject. most complex problems. Shows how to 

: z (Continued on next page) 


i 
pi 


if 
| 
l 


= 1 


THOUSANDS of new jobs are calling for trained men! 

Every industry is working at top capacity to meet the 
needs of our gigantic wartime program, Trained mechanics 
and technicians are in urgent demand. And the demand will 
continue for peacetime needs! 

And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in fve volumes, 


by J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute 


( Continued from facing cover) 

-solve problems which are involved in all military and in- 
dustrial work, relating to machines, engines, projectiles, 
ships, planes, etc. Logarithms and slide rule, and many 
other practical applications, 

GEOMETRY: States clearly all needed facts about plane fig- 
ures, circles, polygons, etc. Covers all the topics essential 
in drafting and engineering. It deals at length with angles, 
triangles, circles, and the many other geometric figures that 
are basic to engineering design. Sheet metal work, so im- 
portant in airplane construction, is a direct application of 
these principles. So also is the laying out of ship hulls, 
which is the major activity in ship construction. The prop- 
erties of circles and spheres explained in this volume also 
apply directly in navigation. 


TRIC This volume makes easy the principles 
of green and tri&ogles, shows you how to use tables that 
explain their functions, Practically every problem in ma- 
chine work, land surveying, mechanics, astronomy, naviga- 
tion and range finding is solved by methods of trigonometry. 
These methods are explained here in the most simple way 
with actual examples of calculations of height and distance 
as they are applied directly to the sighting of guns and the 
determination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are 
furnished in this book as they are in all the other volumes 
of this series, 
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: You will enjoy mastering calculus in this 
IE PA new way and will find it will enable you to 
solve problems that can be solved in no other way. 
This branch of mathematics deals with rate problems, It 
is essential in computation involving objects moving with 
varying rates of speed. It also enables us to find the most 
efhcient design for any kind of mechanism, engine, or mov- 
ing vehicle. Typical problems included in this book are 
the calculation of the velocity with which a man supported 
by a parachute strikes the ground, the path of a bullet or 
shell, the work done by expanding gas or steam (which is 
applied directly in the design of rifles and cannon). 


These are but a few of the hundreds of subjects simplified 
and explained in this complete reading course in mathematics. 
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Free Examination Coupon | 


D. Van Nostrand Co., 250 Fourth Ave., 
New York 3, N. Y. 


Send me MATHEMATICS FOR SELF 5TUDY in 5 vol- 
umes. Within 10 days | will either return the books 
or send you $2.95 as first payment and $2.00 per 
month for three months until the total price of $8.95, 
plus a few cents postage, is paid. 

(1f you send $8.95 payment in full with this order, 

we will pay postage. Seme return privilege.) 3 
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Í DRAWING ` 
he HUMAN 
FIGURE y 


Contains 
the famous 
MUNSELL 
COLOR 
CHART 
in full 
color! 


A., one who has learned to write, can learn to draw! This helpful 
book removes the mysticism that has surrounded art. By reducing the 
elements of drawing to its simple steps, it teaches THE BEGINNER to 
draw, and then takes him by easy instructions, into advanced subjects. 
As you can see from the above illustrations showing the 9 sections—this 
complete course covers 9 BRANCHES OF PRACTICAL ART. No previous 
Knowledge on your part is expected. Within a few days you will be draw- 
ing with an ease and enjoyment vou never thoughtpossible, For the profes- 
sional artist, it isa REFERENCE BOOK and veritable mine of information. 
This book guides you from the first stroke on paper to selling the fin- 
ished art work, Includes specific instruction, advice, tricks, time-savers, 
special effects, on: Still Life, Animals, Anatomy, Human Figure, Faces 
and Portraits, Lettering, Advertising Layouts, Cartooning, Animated 
Cartooning, Advertising and Commercial Art, Illustrations for Newspa- 
pers, Magazines, Books, Book Jackets, The Use of Color, etc. Teaches 
you by sketches, and instructions, how to draw:—hands, feet, heads, 
bodies, ears, noses, mouths, eyes—in different positions, of different 
sexes and ages, and with different perspectives. Shows you how to 
Indicate:-—-action, proportion, balance, composition, shading; and 
how to express—laughter, anger, terror, grief, surprise, and other 
emotions. Also how to originate and draw caricatures, cartoons and 
comic drawings. Also how to letter, with 37 COMPLETE ALPHA- 
BETS shown. Includes a glossary of Art Terms, Types of Work, 
etc. Profusely filustrated with over ONE THOUSAND Instructive 
and Example Drawings, Sketches and Pictures, 
Ordinarily a course of this scope costs much more money, but ta 
make it avallable to everyone seeking a practical knowledge and 
enjoyment of Art, we have disregarded costs and precedents, and 
have established the &pecial low price of ONLY $1.00 FOR THE 
COMPLETE COURSE. NOTHING ELSE TO PAY! “IT'S FUN TO 
'* is undoubtedly the greatest bargain in the art world today! 
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examination, it hasn't opened up new PRICE is only $1.00. = 
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‘Meet the new foreman, 


* How would you like to carry home the 
news that you've been advanced to fore- 
man? You've thought about it, of course. 
But what have you done about it? 


Training is the dividing line between 
the man at the machine and his foreman. 
It outweighs long service. Promotions to 
supervisory rank go to the men who have 
equipped themselves for the step up. 


Have you studied the managing of men 
at work? Do you have a trained man's 
knowledge of Wage Systems and Job 
Evaluation, Production Planning, Control 
of Materials, Control of the Quality of 
Manufactured Goods? 


The famous Foremanship Course of 
the International Correspondence Schools 
gives you these — and much more. Don't 
let the other fellow "step over your head." 
Mailing the I. C. S. coupon has meant suc- 
cess for thousands of ambitious Americans. 
Act now to join them! 


SPECIAL TUITION RATES 
FOR MEMBERS OF 
THE ARMED FORCES 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7685-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course bejore which I have marked X 


LJ FOREMANSHIP 

Air Conditioning Schools 
O Air Conditioning 
[] Heating O Plumbing 
O Refrigeration 
L] Steam Fitting 


Business and 

Academic Schools 
[3 | Accounting 3 Advertising 
vd ; Arithmetic 07! Boskkeeving 

^ Business Corresuorile "neg 

5 Business Manavenient 


Z Ship Drafting C Ship Mitting 
.j Shop Practice 
.] Steel Mill Workers 


Electrical Schools 
J Electrical Drafting 
_] Electrical Engineering 
7] Tool Designing 
ij Welding, Gas and Electric 


I Power House Electrician 
.] Practical Electrician 
LJ Practical Telephony 


Chemistry Schools 
O Chemical Engineering 
O Chemistry, Analytical 
[] Chemistry, Industrial 
O Chemistry, Mfg. Iron & Steel 
O Plastics 
L] Pulp and Paper Making 


Civil, Architectural and 
Structural Engin'g Schools 

L] Architeetural Drafting 

L] Architecture 

O Bridge and Building Foreman 

O Bridge Engineering 

O Building Estimating 

O Civil Engineering 

O Contracting and Building 

O Highway Engineering 

O Lumber Dealer 

O Sanitary Engineering 

O Structural Drafting 

L] Surveying and Mapping 


Name... LEE J "aac ga + 


Cith. 
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LJ Telegraph Engineering 


Internal Combustion 
Enaines Schools 
D Auto Technician O Aviation 
[] Diesel- Electric 


O Diesel Engines O Gas Engines 


Mechanical Schools 
C] Aeronautical Engineering 
1] Airplane Drafting 
O Flight Engineer 
O Foundry Work 
O Heat Treatment of Metals 
L] Industrial Design 
O Mechanical Drafting 
L] Mechanical Engineering 
L] Mold-Loft Wor 
O Patterneiaking 
L] Reading Shop Blueprints 
O Sheet Metal Drafting 
J Sheet Metal Worker 
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Radio Schools 
7] Electronics ©] Radio, General 
^7] Radio Operating 
I] Radio Servicing 
Railroad Courses 
t, Air Brake O Car Iuspeetor 
C] Locomotive Engineer 
[] Locomotive Fireman 
O Railroad Section Foreman 
Steam Engineering Schools 
O Boilermaking 
O Combustion Engineering 
O Engine Running 
[] Marine Engines 
O Steam Electric 
LJ Steam Engines 
Textile Schools 
O Cotton Manufacturing 
€ Rayon Weaving 
= Textile Designing 
€ Woolen Manufacturing 


Home Address... sss. 


Present Positton... 


= Certnlied Public Accounting 


7 City Letter Carrier 
= College Preparatory 
mT Commercial 
Lj Cost Avcounting 
Li Federai lax 

— First Year College 
Li 5; High school 

= Higher Mathematica 
^5 Illustrating 
73 Motor Trafic 
71 Post Office Clerk 
= Railway Postal Clerk 
O Salesmanship 
C Secretarial 

| Stenography 
= Trathe Management 


Language Schools 
c Spanish O Frenrh 
G Gooi Enghsh 
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Correspondence “Bchonie -"Canudian;. Ltd., Jionttzel 
, (1 Kingsway, London, W. C. 2, &rgiand 


Hanadian residents ge nal coupon fo International 
British residents send coupon to L C. 8 
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PRESIDENT TAFT GAVE 


T is June 1, 1909. For weeks 

the papers have carried the ex- 
citing news. Now, before New 
York's City Hall five “‘horseless 
carriages"—an Acme, a Shaw- 
mut, an Itala and two Model-T 
Fords—stand hub to hub. 

Anxiously mechanies make final 
adjustments. Then, from the 
White House, President Taft 
flashes the starting signal. And 
America's first. transcontinental 
auto race is under way. 

West of St. Louis, seven-day 
rains had turned the roads into 
quagmires. Across the prairies and 
in Colorado average speeds were 
cut to ten miles an hour. 

At Cheyenne, Wyoming, the 
big Itala quit the race. The others 


THE STARTING SIGNAL 


plowed on. Near the summit of 
the Cascades they fought their 
way against towering snow drifts. 

Days later, Ford Car Number 
2—the winner—entered the gates 
of Seattle's Alaska-Yukon-Pa- 
cific Exposition. It had crossed 
the continent in 22 days and 55 
minutes, with New York air still 
in the two front tires! 

As he awarded the trophy cup, 
Col. M. Robert Guggenheim said: 
* Mr. Ford’s theory that a light- 
weight car, highly powered . . . can 
go places where heavier cars cannot 
go, and can beat heavier cars cost- 
ing five and six times as much, on 
the steep hill or on bad roads, has 
been proved. I believe Mr. Ford 
has the solution of the problem of 
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the popular automobile." 

The proof of that statement 
no longer rests in a single car, 
which won a race, but in the 30 
million cars and trucks Ford has 
built since then. And today mil- 
lions of them are providing reli- 
able, economical transportation 
for wartime America. 

Meanwhile the inventive gen- 
ius and the precision skills associ- 
ated with the name Ford continue 
to serve the nation in the mass 
production of giant aircraft and 
other means to victory. 

In the days of peace ahead, 
Ford's resourcefulness in develop- 
ing new ideas and methods will 
again producesoundly-engineered 
motor cars, priced within reach 
of the largest number of people. 


FORD MOTOR COMPANY 
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POPULAR SCIENCE 


When Long Distance Says — 


"Please limit your call 
to 5 minutes" 


That's a good suggestion to fol- 
low. It means the lines to war- 
busy centers are crowded. It’s 
a friendly, thoughtful act that 
helps the other fellow—and then 


some day turns right around and BELL TELEPHONE SYSTEM 


helps you. 
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LETTING THE 
CALENDAR 
CATCH UP 


O BRING the date when 
POPULAR SCIENCE 
MONTHLY goes on sale closer 
to the date on the cover of the 
magazine, the August 1944 issue 


will be published on July 19 and 


the September issue on August 
30. Thereafter, each issue will 
be published on or about the 
first of the month that is shown 
on the cover. 

Subscribers will not lose by 
this adjustment of our publica- 
tion dale, as each will receive 
the full number of issues to 
which his subscription entitles 
bim. 
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| become an accountant and make real 
- money. 
And you don't need to take thelong drudg- 
ery way of learning on the Job—day by day 
—a little now and a little then. 


| i i ES, Mr. (or Miss) Bookkeeper, you can 


Instead you can take a shorter cut to ac- 
countancy success—a shorter cut that will 
give you accountancy training and fit you for 
more money and a better job in a compara- 
tively short time. 


The demand for accountants is great. You 
need only scan the “Help Wanted” columns 
to prove this for yourself. And while the de- 
mand is increasing, the shortage of capable 
accountants is becoming more acute. 


Taxes—Social Security, the Withholding 
Tax, Victory Tax—changes in plant struc- 
ture, the many and varied reports heads of 
business must have to know the status of their 
companies quickly and accurately, the many 
and varied reports which have to be made to 
government, rapid turnover of labor— 


All these and many more factors make the 
demand for competent accountants far exceed 
the supply 


d i sf he 
he supply and promotion comes fast co the "PmTIRED of being 


of accountancy. 


Under the LaSalle Problem Method you iust a Bookkeeper 


can acquire a thorough knowledge of Account- 


ancy—you can master its fundamental prin- I’m going to be an Accountant 


ciples and become expert in the application of 
those principles. You learn by doing—and 
without losing any time from your present 
work. 

You train directly under the supervision of 
a competent staff of Certified Public Account- 
ants—and you can train as quickly or as 


—and make REAL money" 


LASALLE 


slowly as you choose. EXTENSION UNIVERSITY 


Our 48-page booklet, "Accountancy, the 


Profession That Pays," is FREE. It explains A Correspondence Institution 
how we train you from the ground up—or Dept. 783-H Chicago 15, Ill. 


from where you are now—according to your 


Pd like to prepare for a good accounting job. Send me 


needs. The cost is low—terms casy. your free booklet and full details about your training, 


Send the coupon now. Don't 
layitaside and say you llsendit Name 
later. It can be the means of 
your success—perhaps more Position 
money and a better job than 
you ever dreamed. At least it’s Address 
worth investigating, So send it 
now. City and State 
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Tus plastics industry is already 
an important one. It can become 
as great a revolutionizer as elec- 
tric power, the automobile and 
the radio proved to be. 

You are looking for greater re- 
sponsibility and higher pay in the 
great new Victory World which lies 
ahead. The plastics industry offers 
a wide variety of opportunities to "m p 
the trained man. And tomorrow’s " o 
wonderland of plastic materials 
will present them in multiplied 
number. 
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PYROIL COMPANY 
914 Main Street, La Crosse, Wisconsin 


| want my car to last and run properly. Please 
tell me more about Pyroil and how it can accom- 
plish this for me. 


Names... 
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... This Coupon will bring 
you vital information about an easy in- 
expensive way to add life to your car. 
Pyroil, available for you at your service 
Station, protects your car against cor- 
rosion, excess cylinder wear, rust. 
reduces carbon formations and frees 


away gums and sludges. One pint of 


Pyroil in your crankcase and one ounce 


in your gas tank with every 5 gallons 


of gasoline does it! 


Manufactured and Guaranteed by 
Pyroil Company, W. V. Kidder, Founder, 


914 Main Street, La Crosse, Wisconsin. 


YOUR 
GUARANTEE 


13 years acceptance 
by foremost author- 
ities — race drivers — 
explorers— engineers. 


Keep Buying Bonds 
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PYROIL 


Adds life to your — 
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Coming Next Month 


NEW LIGHT ON CRIME accounts for the 
FBI' victories over spies and saboteurs. A 
$1,000,000 laboratory uses the radiant-energy 
spectrum as a tool to protect innocent workers 
and convict enemy agents and criminals. You 
will be fascinated by the findings of the scien- 
tists who have become detectives. 


A GUN MEN LOVE to own and handle is the 
.30 carbine M-1. It replaces the .45 automatic 
pistol formerly carried by officers and is the 
standard weapon of Rangers and paratroopers. 
Will it be a popular sporting gun after the war? 
Its characteristics, personality, and prospects 
are described in an article that every sportsman 
will want to read. 


SHIPS ARE REBORN after being punctured, 
riddled, and blown apart by the enemy. As- 
tounding feats of surgery have saved the 
equivalent of a great merchant fleet for the 
United Nations. The heroism of our seamen, 
the skill of our salvagers, and the ingenuity of 


|! our engineers will thrill you. 


THE VERY NAME OF MUSTANG, glamor 
: aircraft of 1944, packs a wallop. It lives up to 


everything it promises—speed, range, maneu- 
verability. But the men who ride these kites 
have to be even better, and there’s the story— 
mastery of a hell-roaring sky pony, quick, pre- 
cision thinking, indomitable courage, Makes 
you proud to be an American. 


DREAM KITCHENS—the kind any woman 
would be happy to wash dishes in—have been 
deluging the judges of our Postwar-Kitchen 
Contest in the form of layouts and descriptions 
sent in by contestants. In the August issue we'll 
announce the winners and publish their ideas. 


. You'll find many ideas here for your own post- 


war kitchen. 


SHERLOCK HOLMES got along with a hunt- 
ing cap, a magnifying glass, and a brier pipe. 
Crime fighters of today are aided by all the 
weapons of the modern scientific laboratory. 
Kenneth Swezey lets you in on some of their 
secrets, in simple experiments that show how 
up-to-date detectives find their clues in the 


. test tube. 


POPULAR SCIENCE 


National Radio Institute 


You Build These and Other Radio 
Circuits with 6 Big Kits I Send! 


By the time you've conducted 60 sets of Experl- 
ments with Radio Parts I supply, made hundreds 
of measurements and tests, you'll have PRAC- 
TICAL Radio experience valuable in a good full 
or part-time Radio job! 


Superheterodyne 
Circuit. Preselector, 
oscillator - mixer = 
irst detector, i.f. 
stage, diode detec- 
tor - a. v. c, stage. 
audio stage, Bring 
in local and distant 
statlons on this cir- 
cultwhich you build! 


Measuring Instru- 
ment you build eariy 
in Course. Use it in 
practical Radio work 
| to make EXTRA 
money. Vacuum tube 
multimeter, mens- 
| ures A.C.. D.C. and 
R.F. volts, D.C. 
currents resistance, 
receiver output, 


"PN 

E. 73 RA A.M. Signal-Gen- 

SM e o erator. Build it 

SU" a yourself! Provides 

amplitude - modu- 

lated signals for 

test and experi- 

mental purposes. 

Gives valuable 
practice! 


| Trained These Men 


a | 


m- 


$10 a Week in Spare Time—''I rē- 
paired some Radios when I was on 
| my tenth lesson. I made $600 in 
-| a year and a half, and have made 
an average of $10 a week— just 
spare time.''" JOHN JERRY, 1337 
alamath St., Denver, Colo. 


———À—— AE 


$200 a month. I have N.R.I. to 
thank for my start.'' A. J. FROEH- 
NER, 200 W. Texas Ave., Goose 
Creek, Texas, 
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e a RADIO Tech 


Get into a Busy Field with 


(Clan 


a Bright Peacetime Future 
| Train Beginners at Home 
for Good Spare Time 


and Full Time Radio Jobs 


Here's your opportunity to get a 
good job in a busy field with a bright 
peacetime future! There is a shortage 
today of trained Radio Technicians 
and Operators. So mail the Coupon 
for my FREE, 64-page, illustrated 
book, “Win Rich Rewards in Radio." 
It describes many fascinating types 
of Radio jobs, tells how N.R.I. trains vou 
at home in spare time—how you get 
practical experience building and testine 
Radio Circuits with SIX BIG KITS OF 
RADIO PARTS I send! 


Big Demand Now For Well-Trained 
Radio Technicians, Operators 


Keeping old Radios working I= boomine 
the Radio Repair business, Profits are 
large, after-the-war prospects are high 
too. Think of the new boom in Radio 
Sales and Servicing that's coming when 
new Radios afe again avallable—when 
Frequency Modulation and Electronics 
can be promoted—when Television starts 
its postwar expansion! 

Broadcasting Stations, Aviation Radio. 
Police Radio, Loudspeaker Systems, Ra- 
dio Manufacturi all offer good jobs now 
to qualified Radio men—and most of 
these fields have a big backlog of busi- 
ness that has bullt up during the war. 
pius opportunities to expand into new 
fields opened by wartime developments. 
You may never see a time again when it 
will be so easy to get a start in Radio! 
Many Beginners Soon Make $5, $10 

a Week EXTRA in Spare Time 

The day you enroll for my Course I 
start sending vou EKE'*TRA MONEY JOR 
SHEETS that help show how to make 
EXTRA money fixing Radios in spare time 
while still learning. I send you SIX big 
kits of Radio parts as part of my Course. 
You LEARN Radio fundamentals from my 
illustrated, casy-to-grasp lessons— PRAC- 
TICE what you learn by building real 
Radio Circults—PROVE what you learn by 
interesting tests on the circults you bulld! 


Find Out What N.R.I. 
Can Do For You 


MATL THE COUPON for my FREE 64- 
page book. It's packed with facts— things 
vou never knew about opportunities in 
Broadcasting, Radio Servicing. Aviation 
Radio. other Radio fields. Read the de- 
tails about my Course—‘*‘S50-50 Trainineg 
Method''—&8 Experimental Kits—EXTRA 
MONEY JOB SHEETS, See the fascinating 
jobs Radio offers and how you can train 
at home, Read many letters from men I 
trained telling what they are doing, earn- 
ing. No obligation, Just MAIL COUPON 
in an envelope or pasted on a penny 
postal;—4J. E. SMITH, President, Dept. 
4GP* National Radio Institute, Wasning- 
ton LM D. c. 


J. E. SMITH. President, Dept. 4GP3, 


E National Radio Institute, Washington 5, D. C. 

E Mall me FREE. without obligation, your 64-page book: Win 
B Rich Rewards in Radio." (No salesman will call, Write plainly.) 
[| 
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Our 30th Year of Training Men for Success in Radio. 


71 BOOK HAS SHOWN HUNDREDS 
FR. HOW TO MAKE GOOD MONEY 
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Broadcasting Stations employ N.R.I. trained 
Radio Technicians as operators, installa- 
tion, maintenance men and in other ca- 
pacities and pay well. 


Fixing Radios pays 
many N.R.I. trained 
Radio Technicians 
$50 a week. Many 
others hold their 
regular jobs and 
make $5 to $10 a 
week EXTRA fixing 
Radiosinsparetime. 


Radio Operators find 
good jobs with Ship- 
ping Companies, Po- 
lice Departments, in 
|. commercial Avia- 
|! tion. Opportunities 
nre increasing in 
these fields. 


TELEVISION 
ELECTRONICS 
FREQUENCY MODULATION 


My up-to-date Course includes 
training in these new develop- 
ments, 


" 
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The Mysterious 


In The 


"Tur SOUL OF THE UNIVERSE is in the air you 
breathe. Deposited in your blood — with each 
inhalation you take—is the intelligence that 
directs the course of the planets through the 
misty reaches of space, and the strange phe- 
nomenon of life itself. 

What is it that causes your heart to beat, 
your lungs to expand and contract? What mind 
directs the cells of your being, each in their pur- 
pose—some to create bone, others tissue and 
hair? What consciousness pervades these vibra- 
tory globules of life and gives them awareness of 
their Cosmic function? 

Are you one of the millions who have looked 
beyond yourself for some external Divine Power 
ot agency? Have you searched in vain for some 
outer sign or word of Divine assurance when 
in doubt or in need? Now learn of the #nsus- 
pected power that exists in every simple breath 
—and that becomes part of you. The ancient 
Egyptians believed that the essence of life was 
borne on the wings of the air. The Bible pro- 


PANETT- 
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Influence 


Air You Breathe! 


claims that with the first breath man becomes 
not just an animated being — but a' 7/729 soul.’ 
Try tbis experiment, and prove a Vital Life Force 
exists in the air. When you are in pain or de- 
spondent take a deep breath. Hold it as long as 
comfortable— then noticethe momentary relief. 


This Amazing Free Book 
Would you seriously like to know how to draw upon 
this Intelligence of the Cosmic, with which the air is 
permeated? You can use it to awaken the creative 
powers of your mind, and for making life an experi- 
ence of achievement. Use the coupon Below for a free 
copy of the book, "The Mastery of Life." It tells how 
in the privacy of your home you may learn to use these 
simple, useful, natural laws. 


= USE THIS GIFT COUPON ----- 


Scribe L. J. B, The Rosicrucians (AMORC) 
Rosicrucian Park, San Jose, California 
I am sincerely interested in learning how to use the 
| pe ea influences of the universe in the betterment 
of my life. Please send me a free copy of the book, 
"The Mastery of Life.” 


NANE fU NCC ————————M— 


ADDRESS. = 
Rosicrucians are NOT a religious organization 
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THE ROSICRUCIANS (AMORC) SAN JOSE, CALIFORNIA, U. S. A. 
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Becam 
the 


// CHARLES, YOU POOR BOY! YOU STAY | 
SO THIN-AND ALWAYS TIRED ! 


THE FELLOWS ARE: 
\CALLING ME "THE 


S0 CHARLES ATLAS SPENT 
MONTH AFTER MONTH 
SEARCHING FOR A WAY 


TO DEVELOP HIS BODY. 


AND FINALLY HE 
DISCOVERED HIS 


AMAZING METHOD-- 
DYNAMIC TENSION ! 


mem . 
ARE THE ARTISTS? 


CONCEPTION OF " 
A PERFECT 


HOW A 97-Lb.WEAKLING /: 
ORIS MOST PERFECTLY DEVELOPED MAN 


« RUN ALONG KID! WE NEED 
\ A HUSKY HE-MAN. FOR 


THIS JOB! 


CHARLES ATLAS WINS THE TITLE. 
THIS CONTEST WAS (ox : 
FOR AMERICA'S 

“MOST PERFECTLY 
| DEVELOPED MAN" 


MADISON SQUARE h 
| GARDEN NEW YORK la 


| Can Make You A New Man, Too, 
In Only 15 Minutes A Day! 


If you're the way I USED to be—if you 
are skinny and feel only lhalf-alive—if the 
better jobs pass you by— if you can't make 
the “‘grade’’ physically in the service—if 
you're ashamed to strip for sports or a 
swim—and if you want a HE-MAN's body 
—then give me just 15 minutes a day! 
I'll PROVE you can have a build you'll be 
PROUD of! *''Dynamie Tension” will do 
it for you, too! That's how I changed my 
own build into such perfect proportions 
that famous sculptors and artists have 
paid me to pose for them. My body won 
me the title, “‘World’s Most Perfectly De- 
veloped Man." And now I can give you 
solid, beautiful, USEFUL muscle wher- 
ever YOU want it! 


“DYNAMIC TENSION” Does It! 


In only 15 minutes a day, “Dynamic 
Tension" can bulge up your chest, broaden 
your back, fill out your arms and legs. Be- 
fore you know it, this easy, NATURAL 
method will make you a New Man! In 
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fact, I GUARANTEE you'll start seeing 
results in the first 7 days! 

I give you no gadgets or contraptions to 
fool with. You simply utilize the UNDE- 
VELOPED  musele-power in your own 
God-given body unconsciously 
every minute of the day—walking, bend- 
ing over, etc—to BUILD MUSCLE and 
VITALITY. And it's so easy— my secret, 
Dynamic Tension, does the trick ! 


FREE BOOK 


fellows in 
every branch of the service as 
well as civilians have used my 
"Dynamic Tension'" to change 
themselves into real HE-MEN! 
Head what they suy—see how 
they looked before and after— 
in my bhook-free, Tel Is all 
about''DynamicTension'', shows 
actual photos of men I've turned 
from puny weaklin*s into Atlas 
Champions. And I can do the 
sume for YOU, Mail the coupon 
now! Address me personally: 
CHARLES ATLAS, Dept, 1G, 115 
East 23rd St., New York 10, N. Y. 


Thousands of 


Buy War Savings Bonds and Stamps regularly. 
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BOY ! DYNAMIC TENSION 
| 3 GAVE ME A REAL BUILD 


“ q Z ces 


I 'M GOING TO FIND 
SOME WAY TO 


GET A! A BUILD LIKE 


1 


(li 


-—artual photo of the 
man who holds the 
title. "The World's 
Most Perfectly De- 
veloped Man,'* 


Bi. 


CHARLES ATLAS, 


Dept. 1G, 
115 East 23rd St., New York 10, N. Y. 


I want the proof that your system of ''Dynamic 
Tension’! will help make a new man of me—give me 
z a healthy, husky body and big muscular develop- 


and Streneth,"’ 


Name 
i Please print or write plainly) 


Address z 


————————— ER 
[1 Check here if under 16 for Booklet A 
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ment, Send me your free book, ‘‘Everlasting Health | 
City l 


PREPARE FOR 


A GOOD PEACE-TIME JOB 
F «THAT IS ESSENTIAL NOW!| 


#4 Mail coupon today for details of my | 
: V famous Coyne ‘‘Learn by Doing" 

8 method of practical shop training 

' that prepares you for a good war- | 
: time job with a real future after the | 
| war—in Electricity,thebig-pay field. 
Serve your country now by getting 
a training and at the same time you 
will be helping yourself by prepar- | 
: ing for a peacetime future. Age or 

| lack of money need not hold 
you back. 


PLL . FINANCE YOUR TRAINING 


Get training first; then take 12 months to complete small 
| monthly tuition payments starting 60 days after your train- 
| ing period is over. 


“LEARN-BY-DOING” AT COYNE 


Coyne Training is practical training, easy to grasp... you 
| learn quickly by doing actual jobs on gs 
real electrical machinery in my ` 
| shops. Not by correspondence—you JE "4 E 
are trained right herein my big Chicago § H 
training shops. You don't need pre- : 
vious experience or advanced edu- € 
cation. Expert instructors guide you 
| every step of the way. 


NOW! INDUSTRIAL ELECTRONICS, 


INCLUDED AT NO EXTRA COST 
Now I am including with my regular 
electrical training, extra training in In- 
dustrial Electronics, at no added tuition 
cost. You can remain at Coyne after 
finishing your Electrical training, and 
take this extra training for extra 
opportunities now and after Victory. 


Earn While Learning — Job 
IHelp When Trained 


If you need part-time work to help with 
living expenses while at Coyne, we'll help 

ou getit. Aftergraduation you will be given 
FREE JOB SERVICE for your lifetime. 


MEN! WHETHER YOU ARE 16 
| OR UP TO 50—GET MY STORY 


My FREE BOOK will interest any fellow who & 

wants to get ahead even though he may have but 

very little money... lin the coupon today 
| and mail it to me and you'll get my big FREE 
| Catalog and all the facts. 


H.C. LEWIS, President 


COYNE ELECTRICAL SC HOOL ^, ¢ Fes 
500 5S, PAULINA ST., Dept. B4-73, CHICAGO 12, ILL. 
(E E BH E E BM  : E S P E EU BH 5 : 5 5 eee eee ee ee 
g H. C. LEWIS, President, Coyne Electrical School E 
g 500 S. Paulina Street, Dept. B4-73, Chicago 12, Ill. 


MEN with phy- 
sical disabilities. 
We also have fa- 
cilities for you. 
Ask for details! 


T 
a Send me, without obligation, EE Big Free Book. Tell meg 
g about the eX INDUSTRIAL-ELECTRONICS TRAININGg 

included with Coyne Electrical Training and give details of 

: "Pay-Tuition-After-Graduation'' Offer. : 
BG UE V S oemmmem pcr d E p OU NUR RR m oB B B E b BoB à toc E 
ü | 
E ADDRESS.. eres cR Es ott 2 & oe & à à OR B R o» o» B m » OB o o* - s a 
a | 
SCITY...... iones ar or STATE ana SX : 
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Buy War Savings Bonds and Stamps 


Í Aviation Career 


Start It at SPARTAN Now! 
you a top-notch aviation technician, ready for a life- 
time career in the 
teat Gee oe ~.. Be a Pilot in t the 
most complete b" e 
ments in the nation. ; 

Fleet of 18 modern train- JP 

ties; skilled instructors. 
Graduates now flying on 
SPARTAN offers you advan- 

tages obtainable at no other school 
and latest equipment. Gov't Approved; 
industry recognized. Outstanding Ca- 
tion and practical experience as you 
train for Commercial or Airline Pilot, 
Mechanic, Aeronautical or Airline Main- 
tenance Engineer, Radio Communica- 


SPARTAN'S superior specialized training can make 

great post-war "Air w 
b 

ian flight depart- 
ing planes. Excellent facili- 
every continent. 
of its kind. $2,000,000 in buildings 
reer Courses — Individualized instruc- 
Flight Instructor, Aircraft or Engine 
tions, Weather Forecasting, Instrument 


Technician. WRITE for new catalog 
giving full details. State age and edu- 
cation. 


CAPTAIN MAXWELL W. BALFOUR, 
" s irector, Dept. PS-74 : 
OKLAHOMA 3 


SPARTA TAN'S 


SCHOOL of AERONAUTICS and 
Beha of AERONAUTICAL ENGINEERING 


o you want 


- lo go to College? 
.. or to enter a Profession? 


(Such ag Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, etc. ) 


..or get an Office Position? 


To vet anywhere, you practically MUST finish High Schwol 
FIRST, You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry, 
Standard texts furnished, Diploma. Credit for H.S. subjects 
already completed. Single subjects if desired, Low tuition, easy 
terms. American School, Chicago, est. 18! 7—endorsed by educa- 
tors. Finish your high school education NOW. Write FODAT! 


High School Course 
Mee Many Finish in 2 Years 


- American School, Dept. HB46, Drexel Ave. at 58th St., Chicago 37 
] Gentlemen: Send me FREE information covering special train- 
g ing in subjects checked below. No obligation on my part. 
@ C High School Course [] Diesel Engineering 
g O Cost Accounting for Mfg. C] Drafting and Design 
p O Architecture and Building for Men and Women 
ii [] Automotive Engineering [] Plastics 
a I) Business Management O Private Secretary 
O Electrical Engineering [] Mechanical Engineering 
a [] Elec. and Gas Refrigeration O Aviation [] Radio 
B Air Conditioning Salesmanship 
B (CJ Railway Training O Shipbuilding 
il 
DOWIE oor on edhe de Pane Se ee REE DEGUGob s ais is 
E 
|| Address TECH AU E E EN INC UE IE NC ES me IE Ne ee oe | s » a» -» à» 8 » OR BOR RON ORO TETEE) 
regularly. POPULAR SCIENCE 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor" answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid: discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest, 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
42-G Adams Building, Washington 4, D. C. 


| 

| Please send me your 48-Page “Patent Guide for the 
Inventor” and your specially prepared “Record of 

| Invention” form FREE. This request does not 

| 


these features must be legally and concisely set forth in the form of 
“claims.” This phase of the procedure is so complex that the Patent 
: Movements 
Take First Step Now - — 
With the Patent Guide you will receive also Free a “Record C LA R E N C E A. 0 B M ! E N 
pon in an envelope, or paste it on a penny postcard NOW. 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


Why You Need Expert Assistance / / PAGES 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff—carefully trained registered 
of Invention" form which will enable you at once to ER ; 
establish the date of your invention, before you file your 2: HARVEV B JACOBSON 
Patent application. This step costs you nothing yet may be | cf è - | 
es “Worthy of your Trust'' 
Y Dh ( z Registered Patent Attorneys 


The Patent Laws were enacted for your benefit—to give you protec- 
Over 150 
patent attorneys—expert draftsmen—experienced searchers—to 
vital to your success. Remember—in Patent Matters, AC- 
42-G Adams Building 
IMMEDIATELY MAIL COUPON TODAY! 


obligate me, 


tion for the features of your invention which are Patentable. But 
Mechanical 
serve you. We have been serving inventors for more than 20 years. 
TION is IMPORTANT. Delay can be costly. Mail the cou- 
Washington 4, D. C. 


log ee 


Address aii MCA E ree neers meme tienen 


| oj] M————————ÓH»—| 00s PRI 
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HERE'S THE ONE WAY TO REALLY LEARN 


IO-ELECTRONICS. 


^! TELEVISION 


FULL RADIO SET 


SUPPLIED for PRACTICE 


= 
f E 
i 

- 


A $554 

The offer I make you here is the opportunity of a lifetime. It's 
your big chance to get ready for a wonderful future in the swiftly 
expanding fleld of Radio-Electron- 
ics INCLUDING Radio, Television, 
Frequency Modulation, and In- 
dustrial Electronics. Be wise! NOW 
is the time to start. No previous 
experience is needed, I supply you 
with Radio Parts which you use to 
gain  pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Trac- 
ing, etc. 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN. £7 


, »« « « or Good Radio Jobs, Civilian or Militar 


The Sprayberry course starts right at the beginning of Radio. 
It gets the various subjects across in a clear, simple way. I make 
it easy for you to learn Radio Set Repair and Installation Work 
....» by practical, proved, time tested methods. I teach you how 
to install and repair Electronic Equipment. Soon you'll be quali- 
fied for a good paying job in one of the nation's Radio plants 
doing war work OR, if you enter the Army, Navy, or Marines, my 
training will help you win higher rating and better pay. 


READ WHAT GRADUATE SAYS! 


“Wins Out in Army Test" 


''Since I completed your elegant Course in Ra- 
dio I have been drafted inte the Army and put in- 
to the Signal Corps. I had 
to compete to get the job 
I now hold and as result , 
of my training with you. I | 
made the best grade and 
got the job, The point I 
am driving at 1s if it hadn't 
been for your thorough 
course in Radio I would 
probably be peeling pota- 
toes now. I recommend 
your training to all be- 
cause it Is written in lan- 
| guage that the average lay- 


| uw et 


man can understand.''— 
ARCH PLUMMER,  JR.. 


Fort Meade, Md. 


GRASP THIS OPPORTUNITY! 


Con se LL 


SL 
Foe | MAIL COUPON! 


| 
: z PEE EA MT ya Fae TED " 
SPRAYBERRY ACADEMY OF RADIO E 
6 F. L. Sprayberry, President 8 
8 Box 500ZG, Pueblo, Colorado | 1 
8 Please rush my FREE copy of “HOW TO MAKE MONEY in 
8 RADIO, ELECTRONICS and TELEVISION. : 
- NAMO. es SS ee i II II DIAM ÁEe...... i 
B AÓÓPSSE. 4e ow ween Eee o rn 4 3 
eL METRE TS Stakes cce iie - 
[| (Mall in plain envelope or paste on penny postcard) E 
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Buy War Savings Bonds and Stamps reguiarly. 


Are you adult, alert, ambitious, willing 
to study? Investigate LAW! We guide 
you step by step—furnish all texts, in- 
cluding 14-volume Law Library. Train- 
ing prepared by leading law professors 
and given by members of bar. Degree of 
LL.B. conferred. Low cost, easy terms. 
Send NOW for Free, 48-page “Law 
Training for Leadership.” 

LASALLE EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 
DEPT. 783-L ICAGO 


rn I— ——— À———M— ee LLL 


3:3 PHOTOGRAPHY— 


Whether you are interested in photography for fun 
or as a sound present and postwar career—get the 
facts as to how America's largest, best equipped 
school can qualify you for success. Home study or 
resident training. Individual instruction by experts. 
Free book gives details. 
M. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 

10 West 33 St., New York 1, N. Y. (Founded 1910) 


INDIANA TECHNICAL COLLEGE 


Kngineering degree in 27 months, Aeronautical, Chemical, Civil, 
Electrical, Radio Engineering. Govt, approved 


mCP 
"--"0m10 


Mechanical and 
ground school courses, Prep courses, no added cost, Large industrial 
center, Earn living expenses, Enter Sept. 5, Dec., March, and June, 
Cataiog. 664 E. Washington Blvd., Fort Wayne 2, Indiana, 


s» ENGINEERING sone 


2 í = = - - 

With A Chartered Educational Institution 
Courses In ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway. Petroleum, Marine, Chemical. 

Courses in ARTS AND SCIENCES: Philosophy; Educatlon; Lettera; 
Public Health; Medical Jurisprudence: Psychology; Sociology; Physics; 
Chemistry: Geology; Pol. Sclence:; Theology; Law; Business and 
Commerce; Accounting: Mathematics: Statistics; Agriculture, 

McKinley-Roosevelt Incorporated, 4610-AC, Sheridan Road, Chicago 40 


STUDY AT HOME for PERSONAL SUCCESS and 
. LARGER EARNINGS. 35 years expert instruction 
— over 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
forFREE BOOK — ''Law and Executive Guidance"’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 43-5, 646 N. Michigan Ave.. Chicago 11, IIl. 


REFRIGERATION 


Repair and improve all refrigerators, New large manual tells how, Charts 
and pictures to help you. Only $1.00, postpaid. Money back guarantee. 
Supreme Publications, 328 S. Jefferson St., Chicago 6, Ill. 


New Desi. 


Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un- . 
breakable! For Colt, Smith & Wesson, Hi-Standard. b 
Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, walnut, onyx, etc. Low prices, FREE 
CATALOG. Dealers Wanted. 3 


SPORTS, INC., (Mfrs.) 2850 N. Clark St., Dept. S-7, Chicago, Il. 


THE PLASTEX Industry needs manufacturers on small 
«cale and for big production of Lamp and Clock Stands, 
Art Goods and Novelties in Plastex and Marble imita- 
tion. Experience unnecessary. Voc material makes regu- 
lar lOc store sellers, Rubber moulds furnished for speed 
production. Small investment brings food returns. 


Big chain store orders now being placed. Ambitious 
men have chance for real prosperity. Our Free book- 


jet willl Interest and benefit vou. 
PLASTEX INDUSTRIES, Dept. 2,1085 Washington Av., Hew York 5B, N.T. 


POPULAR SCIENCE 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent. There 
is no other way to protect your invention in accordance 
with the laws of this country, 


MAKE THIS RECORD NOW if you have an in- 
vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office. We will send you this FREE 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later. Don’t delay a single minute in taking this im- 
portant step. Your whole future may depend upon it. Mail the 
coupon for our FREE Invention Record Blank and New FREE 
Book Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U. S. Patent Office 


strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
inventions. This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
gives us the perception to center arguments upon those details of 
vour invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 


Our new FREE Rook is the latest volume on Tn- 


| tect, Finance and 


Invention Record 


Know How Successful 
Inventors Protect ond 
Sell Their Inventions 


ventions and Patents off the press, It's a book 

every inventor should have. Mail the coupon today 

for our book “How to Protect, Finance and Sell 

Your Invention" and learn these important facts— ' 

How to know if there is a prior U. S. patent 
on your invention. ; 

How to save steps in getting patent action. 

How we prepare your application for presen- 

_ tation to the Patent Office. 

How you may patent an improvement on 
something in use now, 

How to obtain funds to patent and pro- 
mote your invention. 

How to find a buyer or backer for 
your invention. 


How to protect yourself in 
making royalty agree- S 


ments. 


These and many other inven- 
tive facts you'll learn by 
reading our new FREE 
Book, “How to Pro- 


&ell Your In- 
vention. 


è 
Mail the coupon today for our new FREE Book, “How - SÉ 
to Protect, Finance and Sell Your Invention," and our e? Qut" 
FREE Invention Record Form—maybe this step will i QV aood 
pave the way to future security for you and your qv" z ae eo m 
family. Act Today! M ES NS © r 
" xo at g> 
We paint no glowing road to fortune—but if you have Lad $*. "m eS i 
an invention . . . if it serves a definite new need . . . SM PME e? E 
j the public accepts it—we can tell you it may provide M euet M 
e security and benefits you are seeking. &s _ 
ae 
| | | 1 
MeMORROW & BERMAN S " 
7 a 
Patent Attorneys | - me 
142-Y Albee Building p^ qe is aS M 
Washington 5, D. C. €. SUO oo AP ON 
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Come to 


COYNE ? 


for a great 
future in | 
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E ONE 


| | “Learn-by-Doing” on Real Radio Apparatus! 


Prepare for a great Peace time fu- 
ture and a good job in Radio- 
Electronics now. Coyne “LEARN 
BY DOING" training covers latest 
developments in this field. Prepare 
quickly, easily. Fascinating well paid 
work in maintenance, installa- 
tion and servicing Radio-Elec- 
tronic equipment. 


PLL FINANCE 
YOUR TRAINING! 


Don't let lack of money hold you 
back. My plan lets you start now, 
pay tuition in easy monthly pay- 
ments when you're trained and on 
the job. I help you. get part-time 
work to help pay living expenses 
while training, give you Lifetime 
Job Service as a Coyne Aradia, 


TELEVISION 


If you have an all-around Radio- 
Electronic training, there are 
great opportunities for you. 


Tremendous expansion in Radio, 
Electronics, Frequency Modula- 
tion and Television predicted after 
the war—a world of new opportun- 
ities. Get ready for a Peace time 
future and a good 
practical Coyne Radio Training. 


Many Branches if You 
Have All-around Training 


Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in my Shops, you can 
qualify for unlimited op rtunities 
fn RADIOELECTRONI! S, today's 
fast-growing field! These pictures 


show only a few of the big jobs for 


trained Radio Electronics Men, 


SEND FOR FREE BOOK 


Fully illustrated with big pictures of | 


my Shops—íacts about your future. 
Mail coupon now. No obligation. 


No salesman will call. Act today! | 


H. C. LEWIS, Pres., RADIO DIV. 


COYNE ELECTRICAL SCHOOL | 
500 S. Paulina St., Dept.B4-4H, Chicago 12 


We also have facilities for men 


with handicaps or physical disa- | 


bilities—' write for particulars. 


H.C, LE EWIS, 
E RADIO DIV. 'COYNE ELECTRICAL SCHOOL 
E 500 S. Paulina St., Dept. B4-4H, Chicago 12, Illinois. 
a Send FREE BOOK, “Your Future in Radio”, and details 
B of easy 'Pay- After-Graduation” plan. 
B 
: MANI LII ox vdreisrrvek'raGu bie tans cawan sestier 
: KDE Lor we irvine EPICN rq Wer nrSEWN 
E CITY STATE 5 | 
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Buy War Savings Bonds and Stamps regularly. 


lob NOW with | 
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GOOD 
EYESIGHT 


| Do you want perfect 20/20 vision? Would 
you like to throw away your glasses? Great numbers of men, 
women and children have improved and strengthened their 
eyes by using the famous Ross-Rehner Method, a tested and 
proven system of home eye exercises for correcting near- 
sightedness, farsightedness, color blindness and astigmatism. 


Get Better Eyesight —Without Glasses 


Now you can get the entire system, pro- 
fusely illustrated, including complete 
Eye Testing Kit, with charts to show 
weekly improvement. If your book store 
does not have it, send one dollar. Deliv- 
ered posu, subject to return in 5 
days if you are not satisfied. Order today. 


HALL PUBLISHING CO. 
BLOOMFIELD HILLS 4, MICHIGAN 


SAVE YOUR EYES 


MOUNT BIRDS, ANIMALS, FISH 


Yes FREE, Explains Taxidermy, Tells how to learn at 
home by mall to mount airos cade heads, to TAN 
skins and furs, Great for MEN BOYS, Fun! Also 
earn money in spare time. WRITES TODAY-NOW- 
gor free book containing 100 game pictures, State AGE. 
N.W. SchoolofTaxidermy, Dept.339B, Omaha,Neb. 


X THERES 
Y "MONEY 

Fi IN 

E BURNS will teach you HOW to CREATE ORIGINAL 


RAY 
CARTOONS at home that you may SELL! Course coptelus 
26 lessons and over 600 illustrations. All for Only. 


Send name and address for free details. 


s255 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND 3, OHIO 


New 32-page ord k, which is just off the | press, well il- | 
lustrated and lists a complete line of Chemicals, Chemical, 
Physical, Biological Apparatus, you will find any item you 
may span OPP tor use in she various sciences 

ARD SCIENCE SUPPLY COMPANY 
1234 North Paulina St. Chicago, III, 


Begin today, Write now for our Free Hook, ''How 

to Become a Good Penman, it contains specimens 

and tells how others learned to write in spare time 

E. net we 10c for your name beautifully written and | 

a pe Pg aint suitah le for shaded writing. Write today, 
TAMBLYN SCHOOL OF PENMANSHIP 

VI Ridge Building, 


Kansas city, Mo. 


Learn to Send and Recelve Radio Code at home or 
in Camp. or prepare for higher proficiency and 
rating through easy, practical system used in train- 
Ing radiotelegraph speciallsts, Thousands of oper- 
ators needed. Write today for revealing FREE book. 


CANDLER SYSTEM CO. peent, 98; Box 928 


Denver, Colo., U.S.A. 
Correspondence Courses In 


LOW AS nura: 


ELECTRICAL ENGINEERING FT: 7 


RADIO anc 


ELECTRICAL prete eee Get good grasp of wide electrical & 


field, Modern understandable, Th made eas 

RADIO ENGINEERING ge fne Soares In radio, public nddrenp, hoto-electrle 
work. Trains n to be super-service man, real vacuum tube technician. Tuition 
ONLY $25, either course. Deferred payment plan. Servicemen needed badly. 


Write for free copies of school catalogs, student mararines. etc. 
i LINCOLN ENGINEERING SCHOOL, FranklinSta,,Box61-S67 
| (Formerly at Lincoin, Nebr.,) WASHINGTON. D. C. 


NEW! IDEAL NAVY GIFTS! 
Grand "Sweetheart" Combination Gift! . 
. .. the pin for HER... the ring for HIM / 


A wo.3121—Men'sheavy ring in LOK 

: Solid Gold. only $16.50. in Stet E - 

| ling Sllver, $7.50. Lady's pin <o- 
iNo.541) insolidsterling, 24h : 

, Told plate anchor, $3.00, Pic- oe M. 

Me baras actual pies » ID in- AM loa n o o 
Mclude postage and Federa ax. pg me ces aS 

£V Satisfaction Ruaranteed. Send X = bt le à 

A bag circular of Navy jew- dr : = 

e r = = - 


HERFF-JONES-CHICAGO, Inc., Dept. PS, 32 W. Randolph, Cheng 1, I. 


SIGN! EASILY^»» EXPERTLY 


v PAINTED -"" LETTER PATTERNS 


MANY SIZES & STYLES \JOHN F. RAHN 


SHOWCARDS SSN 


R! 
CHICAGO 51. ILL. 


POPULAR SCIENCE 


AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on l—-Aireraít Materials, Terms, Parts. 
2—BHBlueprints, Working Drawings. j—Mathematies, How to Fig- 
ure, 4—Layout & Bending. 5—-Tools & Machines. 6—HRivetinz, 
Spot Welding & Hints. T—Fabrication, Angles, ete, 8— Assem- 
biy, Fuselage, Wing & Final—ilow to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc, 210 Pages Illus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 

Mechanics, A Practical Eneyclopedia in 10 Sections, size 7 x 10 

X 2—-1125 VPages—t50 Layouts—1600 Illustrations. 1001 Key 

Facts. Fully indexed for ready reference in answering vour layout 

de Sas Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop I'rocedure, 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK.................. $ 


Practical inside information. Fundamentals of Sheet Metal Work. 
258 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE...... ...91 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages. illustrated. Covers all 
methods of electric and acetylene welling including airplane work. 


AUDELS ANSWERS ON 
BLUE PRINT READING..........$2 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches, 5 prar- 
tical books in 1. New from cover to cover, Tells how to set up & 
eperate lathes, serew and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x Gia 
x 2, Indexed. 5 sections, 1—Alodern Machine Shop Praetice. 

lue Print Reading & How to Draw. 3—UCaleulations & Mathe- 
maties for Machinists. 4——5hop Physics. 5—Illow to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions, 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference, 700 pages, 530 illus. 
Practical mathematies from beginning. How to figure correctly. 
Easy, correct methods covering a complete review, Lil, & Indexed, 


AUDELS AUTOMOBILE GUIDE... .$4 


A practical quick ready reference book for auto mechanics, ‘service 
men, operators & owners. Explains theory, construction & servie- 
ing ‘of modern motor cars, trucks, buses & auto type Diesel en- 
rines, 1540 pages, fully illustrated. 5025 chapters. Indexed. <A 
standard book for mechanics. New fluid drive covered, 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. $31 pages, fully illus.. 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE..... $4 


A kev to the practical understanding of radio including Frequency 
Modulation, Television, etr., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Heference Index, 
Authentic, clear, concise. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Kadio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. 


A practical illustrated trade assistant on modern construction for 
Carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 astram, E alain covers, Each volume 
pocket size. Sold separately $1.50 


AUDELS PLUMBERS & '"STEAMFITTERS 
GUIDES—4 Vols. ...............$6 


A Practical Trade Assistant & Ready Heferenee, Explains in plain 
language & by clear illustrations, diagrams, charts. graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—chi2 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS......$1 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES. ..$2 


Tells What You Want to Know About Electric Eye. Easily Under- 
stood, Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
Wiring diagrams, etc. 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


i THEO. AUDEL & CO., 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
l books marked (X) below. I agree to mail $1 in 
] 7 days on each book or set ordered, and to further 
mall $1 a month on each book or set ordered until 
I have paid purchase price. 
If I am not satisfied with Guides I will return them. 
"| Audels PUMPS, d ero ICA & AIR COMPRESSORS $4. 


| | Audeis WELDERS GUIDE . Co» mox x x 
“] Audels BLUE PRINT READING ` à ; X 
| J Audels SHEET METAL WORKERS Handy Book . 1. 


.] Audels SHEET METAL PATTERN LAYOUTS . 
| 3 Audels AIRCRAFT WORKER . 
T Audels MATHEMATICS and CALCULATIONS ` 
7j Audels MACHINISTS & TOOLMAKERS Handy Bo 
.] Audels DIESEL ENGINE MANUAL... . 
.] Audels MECHANICAL Dictionary . . . . 
|] Audels AUTO GUIDE 
ip Audels MARINE ENGINEERS HANDY BOOK 
(] Audels SHIPFITTERS Handy Book... . 
ia Audels MARINE Engineers Guide 
i] Gueths MECHANICAL DRAWING COURSE 
] Rogers Mechanical CRAWING and Design . 
.] Audels MILLWRIGHTS and Mechanics Guide . 
a Audels CARPENTERS and Builders Guides (4 vols.) 6. 
J 
rj 
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Audels PLUMBERS and Steamfitters Guides (4 vols.) 6. 
Audels MASONS and Builders Guides (4 vcls.) . . 6. 
Master PAINTER and DECORATOR . 2, 
[]Audels GARDENERS & GROWERS GUIDES (4 vols.) 6. 
Audels ENGINEERS and Mechanics Guides 
Nos. 1, 2, 3, 4, 5, 6, 7 and B complete . 


J 

^] Audels Answers on Practical ENGINEERING em "dB 
.] Audels Answers on REFRIGERATION . 7 i: — X 
“] Hawkins Aids to ENGINEERS EXAMINATION . E ^ 
J Rogers MACHINIST GUIDE . . . . . . . . 2. 
-] Audels WIRING DIAGRAMS zo X3. 
.] Audels Handy Book of PRACTICAL ELECTRICITY Å. 
|] Audels ELECTRICAL POWER CALCULATIONS. . 2. 
7j Hawkins ELECTRICAL Guides at $1. each . . . 10. 
^J Audels ELECTRONIC DEVICES. . . . . . . 4A 
.] Audels ELECTRIC Dictiona sos mw Xx Xe Xt o 
E Audels RADIOMANS GUIDE 4. 


Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 
Vols. 1, 11, Iii, IV, V, VI, VII, VII, IX, X, XI, XII. 
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Learn this 
Profitable 


Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open | 
to Men and Women, 18 to 50- 


Hundreds of men and women between 18 and 50 make $10 to $20 in : 


a single day giving scientific Swedish Massage and Hydro-Therapy 
treatments, 'There is big demand from doctors, hospitals, 
toriums and clubs. 
these or in private practice in their own offices. 
money from home treatments given in spare time. Learn this in- 
teresting, money-making profession in your own home, through our 
home study course. Same instructors as in our 
nationally known resident school, You can win 
independence and prepare for future security 
by qualifying for your Diploma. Course can 
he completed in 3 to 4 months. Many earn 
while they learn. Begin your training at once. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
| growing demand for massage now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
= B FREE, postpaid. 

mm” TG oe Cee ee ee ee a 

THE COLLEGE OF SWEDISH MASSAGE 
Dept. B70, 100 East Ohio St., Chicago II, Illinois 


Please send me FREE and postpaid, Anatomy Charts, 32-page 
Booklet and complete details on Home Training, 
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AVIATION < 


DON'T WAIT UNTIL THE WAR IS OVER! 


Since 1929 Curtiss-Wright Technical Institute has been spe- 
cializing in modern, progressive training for Aeronautical 
Engineers and Master Aviation Mechanics (no flying 
involved). Prepare now for your Aviation Career. 
BE READY! The opportunities are great today 
and will be much greater in tomorrow's Age of 
Flight. ACTI 


i jj CURTISS 
| 


WRIGHT 
INSTITUTES 


TECHNICAL 


id 


GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 
(LOS ANGELES COUNTY) 


Registrar, Curtiss-Wright Technical Institute, Grand Dinini Air 
Terminal, Glendale (1), California. Please send information 
end profusely illustrated catalogue on Aviation Training. FREE 
s.. Without obligation... Dept. PS-7 
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sana- | 
Graduates earn large full time incomes from | 
Others make good . 


Buy War Savings Bonds and Stems regularly. 


Figures Ohms, 
| Watts, Amperes 
| | Volts ... Quickly! 
es Any Ohm’s Law 
Ed Problem solved 
with one setting 

8 of slide. All values direct reading. (414"x 9”) 
: Send only 10c in coin to cover cost of handling. 
li 
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OHMITE MFG. CO., 4944 Flournoy St., Chicago 44, Ill. 


POCKET ADDING MACHINE 


Sturdy steel construction for lifetime use. 
Adds, subtracts, aids multiplication, Capacity 
999,999.99. A real machine—guaranteed 5 
years. Thousands of satisfied users. Send 
name and address. We ship immediately. On 
delivery, pay postman $2.50 (plus C.O.D. and 
postage charges). If you send $2.50 with 


Free 


order, We pay postage. Leath- 
ial $ 50 erette Case 25c additional. 
Tria —— Your money back after 10 days 


Send no trial if not satisfied, 


money 


TAVELLA SALES c0., 21-HA West Broadway, New Yor« 7, N. Y. 


More good jobs now in Drafting. Learn AT 

HOME in spare time (or at our Chicago School). 

Send postcard for FREE TRIAL LESSON and 

see how easy to learn and get a good job. 
CHICAGO TECHNICAL COLLEGE 

H-215 Tech Bldg., 2000 S. Mich, Ave., 16 Chicago, III. 


AT HOME: 


Learn to color photos and miniatures 


in oll. No Bend. for ex erience needed. Good 
demand. ‘ee booklet, ''Make 
Money s + Home requirements. 


TIONAL ART SCHOOL 
1315 unt michigan Ave., uot. 136B, Chicago 5 
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The kind they like. You will be both a Riot 
and the Life of the Party with a set of these 
Pocket size joke books. They are full of En- 
tertainment, Fun and Humor. A set of six 
books only 50c or a special assortment of 12 
books all different for $1.00. Print name and 
address, send cash or stamps to: 


TREASURE NOVELTY CO. 
72-5th Ave., Dept. 1407, N. Y. 11, N. Y. 


Free for Asthma _ 
During Summer 


If you suffer with those terrible attacks of Asthma when 
it is hot and sultry: if heat, dust and general mugginess 
make you wheeze and choke as if each gasp for breath was 
the very last; if restful sleep is impossible because of the 
struggle to breathe; if you feel the disease is slowly wear- 
ing your life away, don't fail to send at once to the 
Frontier Asthma Co. for a free trial of a remarkable 
method. No matter where you live or whether you have 
any faith in any remedy under the Sun, send for this free 
trail. If you have suffered for a lifetime and tried every- 
thing you could learn of without relief; even if you are 
utterly discouraged, do not abandon hope but send today 
for this free trial. It will cost you nothing. Address 


486-M Frontier Bldg. 
Buffalo, N. Y. 
POPULAR SCIENCE 


Frontier Asthma Co, 
462 Niagara St., 
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LEARN AT HOME GRAND OPPORTUNITY FIELDS! 


S A-B-C WAY EM Rad 
| M Radio, AIR- 
Ify,  DHIFOREST'5 A-B-C TOMORROW: EX Rig AR 
RAILROAD Radio, MARINE Radio, PO- 
This message is addressed to you men who are alert to both today’s needs and fomorrow”’s LICE Kadio, and other exciting branches of the 
opportunities for good jobs, good pay, and a wide variety of employment possibilities Billion Dollar Radio-Electronics Industry will 
in the BILLION DOLLAR RADIO-ELECTRONICS INDUSTRY. Write today need trained men. Sight and Sound Motion 
for DEFOREST'S BIG, FREE, ILLUSTRATED BOOK, “VICTORY FOR YOU", Picture Studios and Theaters will employ trained 
See how you may prepare quickly, easily—in your spare time at home—to make Radio-Electronic technicians. The improve- 


| bu osse. &tabl di desti ie ments in Radio Picture Projection—the increas- 
your start toward an interesting and profitable Radio-Electronics future ing use of PUBLIC ADDRESS SYSTEMS by 


Industrial Plants, Stores, Offices, Schools, etc.— 


YOU GET DEFOREST'S 3-WAY COMBINATION TRAINING— | the peacetime uses of such war-born discoveries 


; i T . EL : as RADAR-—INDUSTRIAL ELECTRONICS 
a simple A-B-C course of instruction—an exclusive, 3-way combination of illustrated | —-all of these give you an idea of the bright 


Text, Movie Training Films, and actual Shop Work in your own home. You learn- | future of the Radio-Electronics Industry for 
by-SEEING—and prove your knowledge by DOING. You use (A) a genuine DEVRY men who are trained, 


Movie Projector and insine eve Tonics dedo | | TODAY: A working knowledge of Radio- 
make your preparation clearer, easier. Youu à e Electronics can help-vou to a 
^ Xl es - i | LE : PT f 

EIGHT big Kits of HOME LABORATORY’ Learn-by-Seeing | better job and a fat pay-check in Essential 
Radio Parts and Assemblies for working out 13 pes Industries, It can pave the way toward a part- 
interesting experiments, You get (C) 90 well-illus- FASTER — EASIER time or full-time Radio-Electronics Sales and 
wey T dO prepared under the per With the Aid of Service Husten of Your Ow ". Or—ií you are 
sonal direction of Dr. Lee DeForest, often called eligible for military service —it can help you 
"the Father of Radio". And once you are trained, HOME pis Hor toward preferred Military Classifications and 

MOVIES / \ quicky, easily, to prepare for many Radio- 
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N 


DEFOREST'S EXPERIENCED EMPLOYMENT better pay.  DEFORESTI'S can reip you 
SERVICE helps you make your start. 

lectronic opportunities, in a practical, inter- 
esting way. 


DeForest's Training includes instruction 
in MOTION PICTURE SOUND EQUIP- 


x Free ! COLORFUL 


DESCRIPTIVE LITERATURE 


| Simply PRINT your name and ad- 

= dress neatly on the coupon below. 

$ Mailit. Get BOTH the colorful KIT 
«€ SUPPLEMENT and our BIG illus- 
trated book, "VICTORY FOR 
YOU". Get pages of valuable in- 
formation on present and future 
RADIO-ELECTRONICS oppor- 
tunities. See how effectively 
DEFOREST'S can help you—in your 
spare time at home—to make YOUR 
T start toward a  Radio-Electronics 


E FUTURE! — 
: —1 


sab 
inet heeds 
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= O:EOREST’S iy 


| TRAINING INC. eue M, ILL. iu * ^ 


“LET THEIR EXPERIENCE GUIDE You 


E] DsFOREST'S TRAINING, INÇ. LM it 
g 2533-41 N. Ashland Ave., Dept. V ] \ \ fi 
Chicago 14, Illinois. | ME. iif 
a Send me BOTH your big book, "VICTORY l — : i] 
| PUT ..À FOR YOU" and your KIT SUPPLEMENT — Au] Jj 
' YOURSELF 0 —showing how I may make my start in RADIO- = 
IN THIS ET ELECTRONICS your A-B-C-simple Home Training Way. No cost! 
B» No obligation! 
PICTURE E 
a. ns 4) | : E ASI. a . Age 
puso Dr. "Htrman A. . (Please Print) 
Dr. Loo DoForost | DeVry — Visval 4 ddress 
supervised tho .- |^ .— Education Pio- - E E — 
Preparation of noor — founded E , 
DoForest's DeForest's g Viy-——————— ————— ————- State —— oe —— 
è ; in . en : 
Peere E i TARN B i cheek Here, if Under 16, for Special Information: 
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However Humble It May Be, 
There's No Place Like an LST 


SOME time ago, P.S.M. ran a contest on 
how to use jeeps after the war, and I must 
say there were some good ideas. Now, me, 
Im gonna get me one of these here LST's 
I hear so much about, and some moonlight 
night, on a neap tide, run her up on a beach 
where the breaking waves don't dash too 
high, make her fast to the shore, and let her 
settle, Anywhere from the Caribbean to New 
Brunswick will do. I was weaned on coconut 
pulp and orange juice, and I like quahog 
chowder too, but you can leave out the to- 
mato. And then Il LIVE. At low tide I'll 
dig clams; at high tide Ill catch flounders. 


Il drive my car into the bowels of the LST; 


lift my drawbridge or drop the portcullis, 
and there I am safe. 
When the sun shines, 
Ill sit under my awn- 
ing and read P.S.M. 
When it rains, I’ll 
tinker with the ma- 
chinery 'tween decks. 
The gentle breezes 
wil fan me; the si- 
rens will sing to me; 
old Father Neptune 
and I will be chums. 
What would my fel- 
low readers do with 
an LST when they 
become available?—P. E. C, Wrentham, 
Mass. 


Face-Lifting Changes 
Jeep into Limousine 


I wouLDp like to submit a picture of a jeep 
that I enclosed while I was stationed at 
Patterson Field, Ohio, in the Ist Radio 
Squadron. The doors are made of radio ply- 
wood with Plexiglas windows. The doors 
can be removed by pulling out two pins on 
each. Canvas sides are fitted with .1500- 
gauge Plexiglas. The car has a heater and 
air windshield wipers. The top is reinforced 
so that the jeep can turn over without injury 
to the occupants. It can be converted back 
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This Army sergeant turned out a convertible luxury 
car by enclosing the jeep and installing a heater 


to an overseas command car in five minutes. 
—Sgt. P. T., O'Fallon, Ill. 


When the Censor Jims Works 
on Stamps from Abroad 


LATELY in the course of collecting stamps, 
I have encountered a tape more troublesome 
than the famous red tape. This certain tape 
is used by censors to seal up opened letters. 
It often covers part of the stamps, and my 
problem is how to remove this tape with- 
out damaging them. I have tried soaking 
and numerous other methods to no avail. I 
would appreciate any helpful suggestions 
from P. S. M. readers. Keep those swell avia- 
tion articles coming.—J. R. C., LaGrange, Ill. 


Inquiry made to the Scott Stamp and Coin 
Co., New York City, elicited the information 
that benzine is usually an effective means of 
removing the transparent sealing known as 
Scotch Tape. Perhaps P. S. M. readers will 
have further ideas for the solution of this 
philatelic problem.—Ed. 


British Reader Is Amazed 
at P. S. M. War Coverage 


You have a great magazine as regards 
articles and illustrations. We have a rigid 
censorship in this country, and your maga- 
zine is a revelation. How you pass the censor 
is amazing, but it certainly keeps me up to 
date. —T. B., Cardiff, Great Britain. 


Every page of P. 8. M., of whatever nature, 
is submitted in advance to the Office of Cen- 
sorship; and all articles on the U. S. armed 
forces or their equipment pass the scrutiny 
of proper authority in advance of their pub- 
lication.—Ed. 
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THE 


OF TOMORROW IN THE PLANES. 


Look Up, Builders of Tomorrow! 


In steadily increasing numbers, United Na- 
tions aircraft are utilizing a new structural 
material. [t is known as DURAMOLD. And 
it is being used in a great diversity of applica- 
tions, all the way from dropable gasoline tanks 
that add hundreds of miles to a plane’s nor- 
mal range, right on up to the entire structure 
of the plane itself. 


The current acceptance of DURAMOLD 
has been gained only after thousands of man- 
hours spent in research for suitable materials, 
in engineering that pioneered an uncharted 
course of new techniques, and in testing of 
finished products that subjected them to pun- 
ishment far in excess of actual usage. 


By the DURAMOLD process Fairchild 
engineers permanently mold layer-on-layer of 
wood, fabric, paper or even glass cloth, with 
special adhesives applied under heat and 
pressure, into single and multi-curved sur- 
faces of uniformly high quality. 

DURAMOLD takes to the skies today as 
another example of Fairchild’s “touch of to- 
morrow”. The builders of many of tomorrow's 
civilian products, far removed from the field 
of aviation, may look to DURAMOLD as a 
new basic material which has already proved 
itself in the toughest test of all—the stress 
and strain of war. 

Write for free illustrated booklet 


BUY U. S. WAR BONDS AND STAMPS 


ARETAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 
Ranger Aircraft Engines Division, Farmingdale, L. l. «Fairchild Aircraft Division, Hagerstown, Md. ... Burlington, N. C. «Duramold Division, New York, N. Y. 


Subsidiary: Al-Fin Corporation, New York, N.Y, 
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Affiliated, Stratos Corporaflen, New York, N. Y. 
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UNTIL... 
you find out the meaning of 
your sweetheart's name 


You'll be surprised at the meanings of some 
people's names. Let us send you a free book 
which tells you the meanings of over 900 names 
for men and women (with the origin of each ). 

We would like to send you this fascinating, 
color-illustrated booklet free . . . because it will 
help you to remember the "Ethyl" name and 
what it means: 

"ETHYL is a trade mark name. It stands for 
antiknock fluid made only by the Ethyl Cor- 
poration. Oil companies put i 
Ethyl fluid into gasoline to 
prevent knocking." 


ENTIRELY FREE. NO 
OBLIGATION. MAIL COUPON NOW. - 


Ld 


| "WHAT'S IN A NAME?" 
| Dept. H19, Box 53, New York 8, N. Y. 


Please send me a free copy of "What's 
in a Name?” 
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| 
MMC MI 
i 
| 


City & State ... 
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à HELP MAKE 
THE OLD 
THINGS DO! 


Mends dishes, 
glassware, 
furniture, 
toys and 
luggage. 
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ü bulldozer, 


P. S. M. Zoo Begins to Assume 
` Noah's-Ark Proportions 


E. F. A.’s letter about a P.S.M. zoo struck 
me as a rather good idea. Two mechanical 

. things he missed are the crowbar and spider 
| gear. In answer to the query as to the source 
' of the name “monkey wrench," I seem to 
remember reading somewhere that a certain 
man named Monkey devised a new type of 
wrench that eventually became known by 
the name of its inventor.—D. L. C., Williams- 


| port, Pa. 


THE MONKEY wrench is the most peculiar 
of all the animal tool kingdom, and if E. F. A. 
ever used one to any extent he would 
not be asking how it got its name, for you 
have to monkey with it to get it adjusted, 
monkey with it to keep it so, and monkey 
with it to do whatever monkey business you 
want to do. When us- 
ing it, you should al- 
ways have on hand 
bandages, a doctor's 
telephone number, and 
an insurance policy. 
And last, ii makes a 
monkey out of you. 
Here are a few other 
eligibles for the P.S.M. 
Zoo: alligator wrench, 
crowbar, beetle, duck- 
bill pliers, cat's-paw, 
sheepshank, bucksaw, 
turtleback, 


SS um ae 
| | | jar a 


WRENCH 


and clam.—C. A. V., Portlock, Va. 


Since E. F. A.’s sleepless night, when he 
lay awake planning a P.S.M. zoo, I have 
developed incurable insomnia. I arise in the 
morning—deep circles under my eyes—hav- 
ing spent long hours thinking up “eligible 
specimens.” Dolphins, dragons, snails, snap- 


| pers, lugs, and slugs, to say nothing of dogs, 
"^ worm gears, and butterfly valves, parade in 
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. my fevered mind, In their train is a host of 


pigs, swallows, and skimmers. Can't this 
thing be stopped?—P. L., New York, N. Y. 


Bathtub Sitter Cogitates on 
Scientific Phenomenon 


PERHAPS some reader can explain this 
phenomenon. If a person sits in a bathtub 
while the water is going out, the bathtub 
will take less time to be emptied than if he 
were not in there at all.—S. H. New York, 
N. Y. 
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MEET YOUR NEW NEIGHBOR... 


No longer strangers are the people opposite us on a world 
steadily growing smaller. The ways of life in all parts of the 
world will be as familiar as those of your next door neighbor. 


For ten years Hallicrafters has been 
the radioman's radio. Ask any elec- 
tronic technician anywhere in the 
world . . . yes, particularly ask an 
enemy radio expert . . . which re- 
ceiver brings the world together. THE 
HALLICRAFTERS CO., MANUFAC- 
TURERS OF RADIO AND ELECTRONIC 
EQUIPMENT, CHICAGO 16, U. S. A. 


“BUY A WAR BOND TODAY! 


There is no doubting the importance of short wave radio in 
the postwar world ...important in bringing about a better under- 
standing between nations—aiding the progress of civilization 
and bringing to all peoples the good things in life. 

Look to Hallicrafters, when the war is won, for the results of 
more than fifty million dollars worth of war research and de- 
velopments 1n Radio. 


hallirraftgrs ranio 


HIS veteran knows of no job to come 


back to after the war. 


It was born of war necessity — built to 
perform a strategic purpose new in the 
history of aircraft. 


The requirements were extreme and in- 
flexible, There was an “impossible” limit 
on size and weight. Yet some had to be 


ready to 


That is why even 


devices could be built. 


But here it is: The L 


Its job 
shutte 
powe 


is operating fl 
rs and other ¢ 
r of an ordinary 5 


move as much as 75,000 pounds. 


optimists doubted such 


ear Actuator. 


aps, landing gears: 
quipment on the 
torage battery. 


button — or do any of thousands of jobs we 
haven't thought of. 

That is why we are telling you about them. 
We want to find jobs for these able 


veterans. 


Andat the same time we want you to know 
that there is available the kind of engin- 
eering thinking and production technique 
that made them possible. 
| PLANTS: 
Piqua, Ohio and Grand Rapids, Michigan. 


BRANCHES: 
f | H ] 
New York, Los Angeles, Chicago, Detroit, Cleveland, Providence 


Not to Suggest that P. S. M. 
Means Pocket-Size Monthly 


Now that I am in the Army, I treasure | 


P.S.M. even more than I did back in good 
old civilian life, for it is the best way to keep 
up with the world of science for the dura- 
tion. I would like very much if you would 
tell the other G.I.’s in the Readers Say sec- 
tion that they can carry the latest edition of 
P.S.M. with them at all times. They can 
take it with them on field trips or on just 
regular details, for the pockets in the new- 
type fatigue trousers are just the right size 
for it. No doubt the pants designer had that 
thought in mind. Then when the 10-minute 
smoke breaks roll around, you can keep up 
on your scientific edu- 
cation. The magazine 
comes in handy, too, 
while you are waiting 
in that old chow line. 
—Pfc. J. F. U., Tampa, 
Fla. 


Apparently Uncle 
Sam is doing every- 
thing he can to make 
the Army attractive. 
With pockets like 
thesein prospect,every 
small boy will look for- 
ward to a military career, plus POPULAR 
SCIENCE every month.—Ed. 


Time to Investigate When You 
Can't Douse the Glim 


I was very much interested in the article 
"Lamps of Tomorrow" in the May P.S.M. 
It so happens that such a phenomenon as 
lights by radio caused me to make a couple 
of service calls. I had previously installed 
three fluorescent fixtures in a doctor's office. 
When he could not turn off the lights, I was 
called. When I arrived, the lights worked 
normally. Several days later I was called 
again, and this time I could not turn the 
lights off. I then removed one of the tubes, 
and it continued to glow as long as I kept 
it within two feet of the fixture. When I 


questioned the doctor, I found out that he 


was giving a patient a diathermy treatment. 
I was flabbergasted, but curious to find out 
more about this sort of electrical-energy 
transmission. But leave it to P.S.M. Let's 
have more articles about fluorescent light- 
ing, especially maintenance short cuts.— 
A. J. H., Carrollton, Ill. 
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Get This New 
AVIATION BOOKLET 


j bey have already sent for 
it! An interesting, instructive, 
32-page booklet—*‘ Piper Cub... In 
War and In Peace.” Beautifully 
illustrated in full color, it covers 
light plane history, Piper Cub planes, 
the coming air age and how you can 
fly. Use this booklet to help you 
prepare for the coming air age. Also, 
take aviation subjects at night 
school and study aeronautics at 
home. Then when peacetime comes, 
see your Piper dealer and learn to 
fly! For booklet send 10c to cover 
postage-handling to Piper Aircraft 
Corporation, Department PS74, 
Lock Haven, Pennsylvania. 

16mm. SOUND FILM—''The Construction of 
a Light Airplane." For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex- 


tension Services, Pennsylvania State 
College, State College, Pennsylvania. 
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POINTS THE WAY TO WINGS FOR ALL AMERICANS 
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Know M as Experts 
Know it—and Get an Expert's Pay! 


What about your future? Who is safe today? Surely not the man a 
is contented to stand still! Know your job thoroughly— prepare your- 
self for jobs ahead. To do just this thousands of men have used 


The Croft Library of 
Practical Electricity 


The Croft Library ls a complete electrical educator. It is founded on practice 
—on 20 years of shirt-sleeve experience—on work as it is actually done. It is 
ed from cover to cover with the kind of hard-headed facts you want. 
ritten s that the beginner, can easily urn it, yet 80 sound, so thor- 
ough, t it is the dally guide of 69,000 h aid electrical workers and 
re Ae Croft tella you the things you need to now about motors, genera- 
tors, armatures, commutators, transformers, circuits, switchboards, distribu- 
tion systems—electrical machinery of every type—wiring for light and power— 
wiris of finished bulldings—underwriters and municipal requirements-111u- 
tion in its every phase—the most improved methods of lighting lamps—and 

M effects, etc.—how to do a complete job, from planning it, to completion. 


No money down—easy payments 


Fill in and mall the coupon — and we will send you the entire set of 
seven volumes for ten days’ examination ea approval. We take all the riak- 
you assume no obligation, If "veu ecide to keep the books, send $3.00 in ten 
days and the balance at the rate of $3.00 a month, Send the coupon NOW and 
see the books for yourself. 


EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. | 
Send me for ten days. examination on approval the Croft Library of 
Practical Electricit vols. If satisfactory A will send you $3.00 in 10 | 

days and £3. 9 on —Ó until iue price of $18.00 is paid. If not wanted, I 
will return t postpa (To Insure prompt shipment write | 
plainly and Em eg all jane. 

| 


DRAFTSMEN 
NEEDED 


* 


ee ng Industry is clamoring for 
s more draftsmen for the 
job can't start until plans are 
drawn. Buildings, airplanes, machines, 
guns, tanks, bridges, all start on the draft- 
ing board. so it's no wonder that every good dra eman 
has a fine job. Yes, more draftsmen are needed NOW. 
pay is good and the opportunities for advancement crest. 


Learn at Home in Spare Time 


Begin now to turn spare hours into money. Be a draftsman, 
the connecting link between a mechanic and an engineer. 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent is needed. You don't 
have to leave your present job while learning. Usespare time. 


American School, Dept. DDB4$, Drexel Ave. at 58th Street, Chicago 37, III. 
Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part. 


| Drafting and Design Electrical Engineering 
d for inen and women Diesel Engineering 


[] Cost Accounting for Mfg. High School Course 
H Architecture and Bullding Plastics 
[! Automotive Engineering [] Mechanical Engineering 
Aviation Radio 


H Business Management 


Railway Training O Shipbuilding 
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MASCOT SLIDE RULE 


Fits the Rocker. Quickly solves any problem 
in multip canan. division, proportion. Gives 
the square, the square root, logarithm and 
reciprocals of all numbers. Trig scales give 
sines and tangents of numbers. Fine black 
graduations on white celluloid. Complete 
with instructions. In fabricoid case $1.00, 
in leather case $1.25. Money back if not 
satisfied, Specialoffertoagents and dealers. 


MONITOR SLIDE RULE | 
| * Dia. Made in white Vinylite. Same scales x 


Mascot Slide Rule. Complete with instructions. 
Without case, $2.95. 
Leatherette case 75c additional, 
TAVELLA SALES CO., 21-H West Broadway, New York 7 New York 7, N.Y. 


STUDY AT HOME 


With A Chartered Educational Institution 


Courses in ENGINEERING: Electrical, Civil. Mechanical, Drafting. 
Architectural, Steam. Aeronautical, Radio, structural, Mining, In- 
dustrial, Highway, Petroleum. Marine, Chemical. 


Courses in ARTS AND SCIENCES: Philosophy: Education; Letters; 
Public Health: Medical Jurisprudence; Psychology; Sociology; Physics; 
Chemistry; Geology: Pol. Science; eology; w: Business and 
Commerce; Accounting: Mathematica; Statistics; Agriculture. 

McKinley-Roosevelt incorporated, 4610-AC, » Sheridan Road, sitet i Na 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


ART INSTRUCTION, INC., 7144 Art Instruction Bidg., Minneapolis, Minn. 
(Formerly Federal Schools, Inc.) 


SERVICE MECHANICS COURSE 


Learn at home—how to start 


REFRIGERATION 1525. ns fu 


capital. No previous experience Koala. Common school] education 
clent. Splendid opportunity for older men, Prepare now for 
pro the war. FREE illustrated booklet. 


MECHANICS TRAINING SCHOOL, Dept. S-7, 4701 W. Pico, Los Angeles 6, Calif. 


M 
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Even the beginner con build this beoutiful level or cigarette 
| cove. Simplified instructions, together with o generous supply 
i beautiful, rare; foreign and domestic woods enables beginner 
or the experienced craftsman to build Ihi unique project 

BEAUT CRAFT, P ae 504 E. SHEVLIN, m. mee. PS-2, HAZEL PARK, MICH. 


TAMMER? 


This new 128-page book, ''Stammering, Its Cause 
and Correction,” describes the Bogue Unit Method 
for scientific correction of stammering and stut- 
tering—succersful for 43 years. Beni. Bogue, 
Dept, 1863, , Circle Tower, Indianapolis 4, Ind. 


LIKE TO WRITE? —EARN EXTRA MONEY!! 


New writers needed to p articles lor magazines. Simple new 
method enables YOU io re-write ideas which SELL! Easy to enter prot- 
able writing field now! Earn good money in your spare time. Send for 


bia FREE LESSON and FREE details immediately. WRITERS SERVICE 
. 101 NO,  BOBERISON. BEVERLY HILLS. CALIF, 


. , WE — DEPT. C 


EE — 


Bakers make good money! Now Tth Industry in wages! 
Nearly depression-proof. New home study Baking Course j 
qualifies you, Common achool education sufficient. If you Te 

o 


"Opportunities in Baking. 
1315 Michigan, Dept. 136-B, Chicago m 


ambitious, writefor FREE BOOK, ' 
National Baking School, 


. on 


Falls Tree—Cuts Lo | S AW 


Uses Power Take-off any trac- 
tor. irect drive. stroke, Saws fast. Write for FREE 
aay on fuel, CAR a of satisfied users, Book and Prices 
labor saver. Low in Price. 


 SITAWA MFG. CO., D701 Forest Ave., St Ave, OTTAWA, W KANSAS 


and Make up to p in a -— 


Let me send you a union tailored to measure suit FREE 
AS A BONUS. Just follow my easy plan and take a few 
orders. Make up to $12 in a day easily. No experience 
—no house-to-house canvassing necessary. Big oppor- 
tunity —full or spare time. 

Send for Samples —FREE OF COST. Write today for 
FREE ACTUAL CLOTH SAMPLES and *'sure-fire''money- 
getting plans. For quick action write fully tfi 8 

ete. Send no money, H: J. Collin, PROGRES 

ING CO., 500 So. Throop St., Dept. G-221, Chicago 7, II. 
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New Short-Cu; 
u Time and Wo,. 


IR MANUAL — You 


ce and Repair ANY P 
— Sankce Built Since 1935! 


| | tc. E 
Measurements, € 
Front End Lubricate Sw pace S eat Ends, e 


Fuel, Cooling, Ends 
niversals; ‘ron ' 

P Covers All These € ar 

* La Sa e i 
American Cue io Lincoln god 
Boman Dodge Lincoln j^ — 

y wein Ford Zephyr Reo 

Md. Graham aa T Studebaker 
Cadillac i ap le Ov erl and i Mes ies lane 
osi Ay Lafayette Oldsmobile 


Same FREE 7-Day Offer Applies on New 


MoToR’s TRUCK REPAIR MANUAL 


For mechanics, truck specialists, 
service stations, fleet owners. Cov- 
ers EVERY job on EVERY truck 
made since 1936! 1400 pictures, 900 
pages, 300,000 facts. Used by Armed 

orces. 


All types Gasoline Engines, Die- 
sels, Hesselman. Fuel Systems, Gov- 
ernors, Lubrication Systems, Igni- 
tion Systems, Starters, Generators, 
Clutches, Transmissions, Axles, 
Torque Dividers, Transfer Cases, 
Brakes, Steering, etc. 


ALSO SERVICES many buses, 
farm and industrial tractors, con- 


Leadin 
tractor and road building equipment, 


(on all parts described in Manual.) 
Check box in coupon at right, 
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Published by MoToR, The 
Automo- 
tive Business Mag- 

stationary power machinery, etc. azine. MoToR's 
manuals assure 

high standard repair work. 


/ 


Whether vou 
either as full-time or as spare-time 
work, no service or repair job can 
‘throw’ you when you've go 
MoToR's AUTO REPAIR MANUAL! 
Just look up nfake, model, and the 
job in the streamlined index—and 
you're ready to lick ANY job from 
carburetor to rear end, Faster, 
easier, better! 


Try this great book for 7 days 
FREE! It's “headquarters” for 
200,000 facts about service, repair, 
adjustment, replacement, and tune- 
up—on every car built from 1935 
through 1942, The engineer-editors 
of MoToR Magazine built this 
Manual for YOU, by collecting and 
organizing all the vital informa- 
tion from 150 oficial factcry shop 
manuals. Then they put ALL the 
Mos into this ONE amazing work- 


More Than 1,000 Pictures! 


MoToR's AUTO REPAIR MAN- 
UAL not only TELLS you clearly 
what to do, It SHOWS you, too!— 
in over 1,000 cut-away photos, dia- 
grams, drawings. 640 BIG pages 
(815x 11 inches) put the complete 
2x ‘know-how" right at your finger- 
tips! And the binding is strong, 
built for years of day-in-day-out 
service! 


No wonder it is used by the U.S. 


do auto repairs ‘| 


Army, Navy. trade and technical 
schools, thousands of auto service- 
men and handymen everywhere! 
No wonder we're willing to have 
YOU try it, FREE, for 7 days! 
Once you use it—and see for your- 
self how much valuable time and 
hard work it saves—you'l never 
again want to be without it! 


SEND NO MONEY 


7-Day Free Examination 


Don't send any cash—unless you 
wish to do so in order to save 
postage charges! Simply mail cou- 
pon NOW. When postman brings 
your book, pay him nothing. First 
make the book show you what it 
does for you! Unless convinced it's 
the greatest time-saver and work- 
Saver you've ever seen—return book 
in 7 days, pay nothing. Mail cou- 
pon NOW! Address: MoToR Book 
Cept.. Desk 2H. 572 Madison 


Avenue, New York 22, N, Y. 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 


MoToR Book Dept., Desk: 2H, 572 Madison Ave., New York 22, N.Y. 


delivery charge with final 


| VOSUDS HOF, 


Buy War Savings Bonds and Stamps regularly. 


Rush to me at once: (check box opposite book you want). 


MoToR*'s AUTO REPAIR MANUAL (formerly 
“MoToR's Factory Shop Manual”). If O.K. I will 
remit $1 in 7 days, $1 monthly for 4 
payment ($5.35 in all). Other- 

wise I will return book postp 
remit $7 cash with order). 


C MoToR's TRUCK REPAIR MANUAL. 
left in the box.) If O.K., I will remit : 
and $2 monthly for 3 months 
with final payment ($8.35 in all). 
book postpaid in 7 days, (Foreign, remit $11 with order). 


Name Age 
Address 

T Zone No. 
City x (if any) State 


SAVE 35c! Check here if enclosing f ull payment (check, 
money order) WITH coupon. We pay 35c ape cost, 


4 months, plus 35c 
aid in 7 days. (Foreign price, 


Described at 
2 in 7 days, 
Plus 35c delivery charges 

Otherwise I wil] return 


nidi e 


24C 


le i 


quickly, säily; reiii 
inexpensively, by 


ANGUAGE 
PHONE METHOD 


USINESS MEN, professionals, engineers, Army 
and Navy personnel — all advance rapidly 
knowing Spanish, French, Italian or German. Orig- 
inal standard Language Phone Method gives you 
the actual voice instruction of an expert native 
teacher right in your own home. It's as easy and 
pleasant as listening to music. Write for full details 
and easy terms. Play records on your own phono- 
graph. Satisfaction guaranteed or money refunded. 


FREE BOOKLET AND DEMONSTRATION 


FREE ILLUSTRATED BOOKLET. Write today for your 
copy of an interesting 16-page, illustrated booklet which 
answers every question about Language Phone, easy pay- 
ment terms, and 7 days' free trial offer. 

7 DAYS' FREE TRIAL. Try Language Phone in your 
home a week before deciding. A small deposit brings you 
the entire course, 

FREE DEMONSTRATION. Come to our New York Office 
at 26th Street and Fourth Avenue for free demonstration, 
daily except Saturday. 


Funk & Wagnalls Co., Dept. 69, 354 4th Ave., N. Y. 10 


How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-the all-inclusive book by M. G. Kains, world's 
leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 
This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
of livestock, poultry, bees, | 
etc. ; essentials of fruit and 
vegetable growing ; ; fertilizers ; 
irrigation ; spraying ; cultiva- 
tion; harvesting; storage; sale 
of products and by-products. 
Every page packed with proved 
ways to make the aum 
self-supporting—even profita- 
ble. Abundan s 


with workable 


lagrams. 
Plan now to get away 
City worries, war 
shortages, high 
rents, inflation. Use 


m peg b^ " F a a "iie C" 
cipia wm= =, ener 


E rive aces 


illustrated 


guides if ase satis- = GREENBERG: PUBLISHER ' 
ieu iudi a amador Ave on Yorko A 
retund. di 
DEPENDENCE at $2.50 postpaid. 
Sene A? Money W If 'not satisfied, I may return it 5 | 
niess You Wish, gy within 7 days for full refund. B| 
Pay postman $2.50 i O Payment enclosed O Send C. 0. D. r1 | 
plus 30c. COD and | 
postage charges. If B NamE........ CPSDPSXCaad c RA ws B8 | 
you send cash with g 8 
order we pay all " ADDRESS.........^2 nn n . " | 
charges — you save CITY & BYATYE. 2 uc T | 
30 cents. Les em ee ee | 
24D Buy War Savings Bonds and Stamps regularly. 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


| FREE 32-page booklet tells all 
about this absorbing hobby for 
skilled tradesmen, business and 
professional men. Give yourself 
hours of Satisfaction and relaxa- 
tion building your own scale model 
railroad which performs and looks 
like the real thing. It's easy and 
relatively inexpensive. Get started 
now. Send at once for our free 
booklet "Your Model Railroad." 


MODEL RAILROADER MAGAZINE 
DEPT. PS 


MILWAUKEE 3, WISCONSIN 


DRA W CARTOONS 


EASY... PLEASANT WORKI 


Let CHAS. H. KUHN, with 25 years actual expe- 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons—one sent each week. Pro- 
fessional criticism on every lesson. Writetoday. 


Complete Course 
Only $7.50 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING ae S. INDIANAPOLIS 4, INDIANA 


4 STED AHEAD OF THE CROWD / 


ROCKET YOUR AMBITIONS into reality. Qn 
things you want; banish Fear, solve problems 
quickly! Fascinating methods and experiments. 
iie ua Write TODAY for startling FREE booklet and 
HARMONY convincing FACTS. Or send $1 for 5 amazing 
Success lessons and GREAT KEY THOUGHT. Atlantean 
Guild, Box 582-B. Harrisburg, Pa. 


F i X TYPEWRITERS 


Simplified Practical Homec- 
study Course, Maso our Students now have their 
own Business—Many Repair for others. Repair 
Shops Swamped. Health or Age no handicap. 
WEBER TYPEWRITER MECHANICS SCHOOL 
$417 SantaMonicaBlvd.,Hollywood 27, Calif. 


MONEY IN RABBITS-CAVIES 


WE BUY and put you in touch with other markets. 
Catalog and copy of magazine 10e. Or send 

[am 25c for Book Catalogand Price List and 3mo,'s Subscrip- 
' tion to the AMERICAN SMALL STOCK FARMER. 


OUTDOOR ENTERPRISE CD., BV55, PEARL RIVER, N. Y. 


Splendid op portunities. Preparein spare 
time. Easy plan. No previous experience 
needed, common school education sufficient, 

Send for free booklet "Opportunities in Pho- 
tography'', particulars and requirements. 


American School of Photography 
1315 Michigan Ave., Dept. 136B, Chicago 5, I. 


To make Crowns, Plates, Brldnework: etc., for Den- 
tists. Easy practical way to learn mechanical dentis- 
ur a at home in spare time. FULL EQUIPMENT OF 

OLS AND MATERIALS INCLUDED WITH COURSE. 
Low tuition. Easy terms. Write for FREE BOOK about 
this | money making profession that is not affected 

achine 
McCARRIE ‘SCHOOL OF | MECHANICAL DENTISTRY 

Broad St. Philadelphia, 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 

OUR RITUALS ARE USED THE WORLD OVER 


Send for free catalog of books and rituals for Masons, Odd 
Fellows, COE d of oe Knights of Columbus, Elks, etc. 


207 N. 


Pa. 


EYEGLASSES BY MAIL 
astowas 16 DAYS TRIAL 


2 95 ^ WRITE TODAY FOR 


REE CATALOG SEND NO MONEY 


ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, E 
CHICAGO ILLINOIS DEPT. SP-7 


POPULAR SCIENCE 


branches. Wartime 


industry. 


er] 


Method 


short time, so you can hold a good job 
in this fascinating field. Furthermore, 
you become equipped for an ever bigger 
career in the years of reconstruction 
after the war. 


TRAIN DURING 
MILITARY SERVICE 


Prepare for Radio Service in Army 
and Navy. In U. S. Gov't service you 
install, operate and maintain most 
technical equipment such as secret 
ultra-high frequency apparatus to 
locate airplanes, submarines. etc. 
Get promotion in rank and in- 
creased pay almost from the start. 


Get Ready For Your Opportunity . . 
It's Here! Radio technical men are need- 
ed everywhere; afleld in action, and at 
home in industry! Trained men are 
needed in the Army, Navy and Air and 
Signal Corps, Government Defense Ser- 
vice and Civilian fields. Now, in answer 
to repeated demands for Trained Radio 
Technicians, National Schools has ex- 
tended its famous Shop Methods so you 
can qualify right at home. You can M 
quickly prepare to be of greatest serv- | 

ice to your country and yourself. Yes, Es 
right at home, in your spare time. Na- Nieto 
tional's time-tested plan of Home Train- © 
ing will definitely establish you, in a 


TREMENDOUS POST WAR DEMAND 
No Previous Experience Needed! 


Radio is only one of the courses you receive when you become a National Student. 
Electronics is brand new and open to every trained radio man, After this war it 
will produce new marvels that will be needed and used in every home. General 
Electric, Westinghouse and all great manufacturers have many new electronic in- 
ventions ready to market, National men, because of their knowledge and training 
in Electronics, will be in on the ground floor and among the first to cash in. 

| Television is a big new opportunity. National men will have the “know how” to 
^ merit jobs in this great industry. 


EU: You work with the finest equipment and materials furnished by 
us at no extra charge. 


LOS ANGELES 37, CALIFORNIA 


LESSON - an - D I(— 


= ELECTRONIC 
TELEVISION 


Shortages in trained, skilled men run into 
the hundreds of thousands, One of the biggest 
fields is RADIO, with 
demands for Radio men 
are tremendous and will continue UNABATED 
after the war. That's important to you. You 
want training in a field that will continue to 
advance. National Schools offers you a time- 
tested method of Home Training which has 
helped thousands of men to more pay, 
unlimited opportunity in the growing 


Aon! 


its many fascinating. 


and 
ADIO 


You profit by a fascinating career in Radio, 
Radionics, Electronics, Television. 


| e e 
Home Training 
by a Long Established Resident School 


Command Any 
Of These Jobs 


Radio Expert 
Electronics Engineer 
Radio Broadcasting 
Studio Technician 
Television Technician 
Aviation Radio 
Ship & Harbor Radio 
Business of Your Own 
137 Different Types 
of Jobs to Choose 
From 


Duplicate The Success 
Of These Graduates 


"National Schools has done 
wonderful work for the 
man who wants to get 
ahead inlife. Your trained 
man can get a job at a 
much higher salary''.— 
ic E Ivey, Washington, 


‘Your schooling helped 
me obtain a swell job. 
Now, in the navy, I am 
following the profession I 
learned at ational. It 


will help my chances for 
rapid advancement''.—H. 
S. Navy. 


Schroeder, U. 


AND OPPORTUNITY BOOK V V e^ — i 0:0 | National Schools, Dept. 7-PSR Mail in envelope 3 
a proye that o oe ote v. x: | k CX X oe T $ s | io are ae ee or paste on penny postal 8 
hone by National's fa- : EN £ m e AS Reece v | Please rush me, FREE and without obligation on my part : 
mous “Shop Method” V. XA fm gy ! I detalis of your ^ inse Mica of bine Wain NE anlaa a 
pone bering. moyin UT xs o. i i Mes m will call, y op Metho of home training. No salesman - 
sen is , O a n EAS ME 7n 
LESSON withoutcostor SOS, 260 A | NAME " - AE i 
obligation. With it, we I 
wil send you a big, 36 . à WM — — M -— j ADDRESS : 
lp" EA o | 

ure o, Televi- CITY STATE 

i : g" | VESS | | 
sion and Electronics. eS era Include your Zone Number ce oe E. 


Mail the coupon NOW. 


JULY, 1944 Buy Wor Savings Bonds and Stamps regularly. 
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P oic aisi PE 


Be Your Own 
MUSIC Teacher 


LEARN AT HOME FOR LESS THAN 7c ADAY 


e Simple as A-B-C—a child can learn it. Your lessons consist of real 
selections, instead of tiresome exercises, Each of these delightfully 
easy lessons adds anew piece”? to your list. You read real notes, too— 
no “numbers” or trick music. Method is so thorough that some of our 
750,000 students are band and orchestra LEADERS, Everything is in 
print and pictures, First you are told what to do. Then a picture shows 
you how. In a few short months you may become'a good musician-—the 
life of every party! Free Print and Picture Sample, Mail coupon for 
our illustrated Free Book and Print and Picture Sample, Mention your 
favorite instrument. U. S. School of Music, 87 Bruns- : 
wick Bldg., New York 10, N. Y. SUCCESSFUL 
46™ yr. 


TT EE die LISSSUED a Coe Gee eee eee ees eT ee, eee i 
U. 5. School of Music, 87 Brunswick Bldg.. Mew York 10, N. Y. 


Please send me Free Booklet and Print and Picture Sample. I would 
like to play (Name Instrument). 


Have you 
Instrument......».»5.-- Wes B od S ee E »» Instrument? 


Ve . asena 
Address 


by BRUSH 


Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 
War Increases Demand — You Profit! 
New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
EATIS. etc.,with durable, sparkling, new 
coat of metal—with stroke of brush. Easy, 
/ simple, quick. Genuine Gold, Silver, Nickel, 
Cadmium, etc. Everythin furnished. Outfit 
M complete, ready for use. No shop required. 
f Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
Steady repeat. Machine can pay for itself in 
| week. Send TODAY for FREE SAMPLE 
and Tigris BOOKLET how you can have 
a life income from a business of YOUR OWN 
built upon sa customers. Act at once! 


WARNER ELECTRIC COMPANY 


FREE BOOK & SAMPLE 


WARNER ELECTRIC CO0., 360 N. Michigan, Chicago, II., Dept. 415 
Gentlemen: Send me Free Sample and Illustrated Booklet. 


Name ; 


Address 
City State 


| 
| 
——3 | 
| 
|o N em 


| 
| 
| 
| 
t 


Buy War Savings Bonds and Stamps regularly. 


LEARN AT 
HOME TO 


MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. 


e Mount ducks, squirrela everything 
TAN for leather and furs 

Have a HOME M 

| mounting for others. INV ESTIGATE 


FREE BOOK With 100 fine `] 


game pictures. E 3 


Ow NOW absolutely FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. ! 
N.W. SCHOOL € or eosa Dept. 339B, — Neb. BN; 
Aw ELS. 


WANTa — busi- 
ness profession of your 
own? Then become a foot 


DO YOU 


correctlonist. Earnings of 
men and women in this 
greatly needed profession 

run as high as $50.-$100. weekly after a few weeks home training 

—not medical or chiropody—easy terms, no further capital 

needed, no goods to buy. 49th year. Write for free booklet. 

ee eos System of Foot Correction, 62 Back Bay, Boston, Mass. 


WONDERFUL NEW DEVICE 


guides your hand; corrects your writing 
in a few days. Big improvement in three 


UNT i; 


oe 


"y 5 


hours. No failures. Complete outline 
FREE. Write C. J. Ozment. 
Dept. 35 St. Louis, Mo. 


Learn the modern way. Locat- 
ed in the heart of the Plastics 


PLASTICS 


Industry, School founded in 
1910, Write for booklet ''2'', 
W. R. B. Williams, Pres. 
NEW YORK TECHNICAL INSTITUTE, 108-5TH AVE., NEW YORK 11, N.Y. 
GENUINE U. S. PARGAINS 
O. D. Wool Blankets (used). 
Used Late Issue Gas Mask Bags. 49 
U. S&S. Army Pup Tents (used) 3.00 
Slightly Used Army Caisson Wheels wim 
Axles, 56" high, Wt., 322 Ibs. $37.5 
Thousands of other bargains in mili Pos 
‘outdoor & sport goods for hunter, farmer, 


scout. Send 10c for 32 page catalog re- 
turned with first order. 


A nnd N SUPPLY CO. 
(4784 LESTER ST. RICHMOND, VA. 


Try Anti-Gray 


Hair Vitamins 


Plus Wheat Germ Oil (E) Vitamins 
ON THIS MONEY BACK OFFER 


RESTORING COLOR TO GRAY HAIR WITHOUT 


Zinn .95 


DYES IS SCIENCE'S LATEST MIRACLE 


If your hair is gray, graying streaked, faded or off-color, modern 
science offers new hope without dyeing. A lack of certain vitamins 
in your daily diet can cause hair to turn gray. Improve your diet. 
get extra supplies of these ‘‘anti gray hair’ vitamins by sim 
ng the original 2-way Panates Vitamin treatment. You ton may 
amazed and delighted to see the gray spread stopped, restoration of 
normal natural original color to the hair at roots, temples. arting. 
a great improvement in your hair beauty. You can now test Panates 
yourself on an iron dad. guarantee that leaves no room for doubt. 


PANATES is different—it not only contains a powerful Wc of 
!"Anti-Gray Hair'' Vitamins but **'staff-of-life"'" Vitamin (E) Wheat 
Germ Oil as well, Panates is not a hair dye. You have nothing to 
fear . . no mess, no fuss. You can test safe, healthful Panates 
whether you now dye your hair or not. because Panates Vitamins 
work from within to check Egray spread and literally feed natural 
color back into the hair roots. 


When the blood does not provide the proper elements, the 
tiny laboratory that manufactures color shuts down and 
the hair grows gray. Perhaps you may need the vitamins 
in Panates, Make this test today. - 


SEND FOR THIS INTRODUCTORY 


TRIAL OFFER TODAY 


The 30 day trial of the regular $4.79 (90 day) Panates 
double action Vitamins is only ú if you act at 
once! SEND NO MONEY pay postman Je C.O.D. 
postage on arrival TR guarantee of full satisfaction or 
-^ money back. Send $1.79 and we pay all postage. Or, if 
you want more of the amazing Panates Anti Gray Hair 
Vitamin story, write for FREE Valuable Booklet, 
. “Vitamins and Gray Hair." No cost, no obligation. 
3 Whatever you send for put your letter or postcard in 
=~. the mail today while Special Offer is available, Who 
knows perhaps the ? vitamins in Panates may be the 
wonderful easy-way answer to your hair color worries! 


Not in stores, Write 


Dept. 262-C, 310 S. MICHIGAN 
a AVENUE, CHICAGO 4, ILLINOIS 


ILL PLASTICS revolutionize industry ... change our mode of living 
...Or perform miracles? We do not believe they will. If, however, 
your business or employment has to do with products of. metal, wood, leather, paper, 
fabric, ceramics, or coating material, you cannot afford to ignore the importance of 
plastics in your post-war planning. i 

Plastics are suitable for many new applications, but the intelligent use of plastics 
can only be determined by knowing their advantages and limitations. | 

Plastics Institute offers a comprehensive, up-to-date source of information through 
its Home Study Course in plastics... composed of forty-four lesson assignments, complete 
with detailed, modern illustrations and samples of plastics materials... prepared and con- 
ducted by recognized plastics authorities. This course takes you step by step through all 
phases of plastics, from sources and properties of materials to commercial applications in 
finished products...through mold design and molding, fabricating, laminating, testing 
and plant operation. | 

For complete information, mail the coupon for your copy of the FREE booklet, the 
"World of Plastics." It tells you about plastics in war and peace, the Plastics Institute Home 
Study Course, and the Executive Reference Set. 


INDUSTRIES TECHNICAL INSTITUTE 


Department P5.7 


122 E. 42nd St. 221 M. La Salle St. 186 S. Alvarado St. 
Chicago 1, lll. Los Angeles 4, Calif. 


Department PS-7 ' Department PS-7 


New York 17, New York 


JULY, 1944 Buy War Savings Bonds and Stamps regularly. 


La 


| MAIL COUPON FOR FREE BOOK 


Plastics Industries Technical Institute Mail in envelope or i 
221 N. La Salle St., Dept. PS-7, Chicago 1 paste on penny postcard. E 
Gentlemen: Please send me the booklet ‘‘World of Plastics" and infor- a 
mation on your training program. I understand there is absolutely no : 
obligation, m 
al 
IN ABER. once csneneeseesnaccncnnsneceneeesccessvensessneretenancancacenrnie. aa a aa E 
S PREXT.. iri ai i ei ee : 
i Leia ERR E og La! 
Dept. PS-7 


27 


Built to U. S. Navy 
Specifications 


What a Tool Box ox) 


PRIORITY 


NEEDED! Naa 
What a Tool Kit! Not since Bt Box 
Harbor has there been anything like it : 
available! There wouldn't be now except that is Almost 
a limited quantity has been released for civilian use, 2 Feet Long 


Built to U.S. Navy specifications! And built like a bat- ; 
Heship -io well made that a 250 lb. man can sit on it without ea Made of 
18-gauge sheet steel, heavily reinforced at corners with buttresses. Handsomely 
finished with baked enamel. Carrying handles, heavy and sturdy enough to sup- 
port any weight, no matter now much you load up this case. Cover lids fastened 
with two genuine continuous piano hinges, guaranteed never to buckle or break 
away. Tray divided into three compartments, convenient for small tools, screws, 
nuts, bolts, and other small parts, has a sturdy cross-bar handle made of tube 
steel, Kit measures 21x8!4 x7 inches overall. Don't confuse this tool box with the 
ordinary sleezy cases generally offered at this low price. This is a de luxe case 
built to last for life-time, and so guaranteed by us and the maker. But hurry your 
order! At the low price of $5.95, our supply won't last long. SEND NO MONEY. 
Pay postman onl only 55. 95 plus postage on arrival, Satisfaction or your money 
DIT TT TCTY [I I PI IT DD b Dp D I BL I Ll D imb E a 

I MERCHANDISE MART 2102A 
LOO NODEARBONN STREET, CHICAGO 10. ILE. ' ORBER NOW! į 
Please send oe 2 Tool Box s as nem complete m trar.. I me to pay 

Pyp on us postage on arriva is understood 

I am not 10075 satisfied I wil return within 10 days for a full Stood that 


ee ere SS i d um n: i m 


pa eS ag i i acne hein o o 


vanoy ADDING MACHINE 
Can Be Carried in Vest Pocket—yet 
Handles Totals over 


—áM $9,000,000 00 
Beater) ONLY $250 POSTPAID 


ABSOLUTELY ACCURATE 


TOTALS INSTANTLY VISIBLE 
Not only adds, but can also be used to Sub- 
tract, Multiply, and Divide. STURDILY CON- 
STRUCTED, with metal front and back, yet 
weighs only 5 ounces-so that it can be con- 
veniently carried in pocket, as well as used 
in office, shop and home. , . . Useful to 
business men, accountants, students, every- 
one, , , . Worked with a touch of the finger, 


SEND NO MONEY 


IVISI ON- Just send name and address or use coupon 
«1 below. Then pay postman $2.50 plus C.O.D, 
charges on delivery. Or send $2.50 with order, 
and we pay all charges—saving you about 
50 cents at the new postal rates. 

(This machine is being used by Deputy Collectors of Internal Rev- 
enue, and they find it 100% accurate, and helpful in their work.) 


LEE’S SPECIALTY CO., Dept. PS-3, ciicago? ss in: 


Lee's Specialty Co., Dept. PS-3: 1616 No. Ogden, Chicago 14, III. 


d Please send me one of your Midget Adding Machines. 
O $2.50 herewith.....(JSend O.D. plus postal charges. 
IET NA ng ae Se ae PE eee PS eR VR VET AME a 
ADDEESE... emo occae CCELI — —— —' 


| CITY E STATE yet RTE REE EERE ORE xd 


Learn These Facts 


WHY 
NEGLECT 
HEALTH 


? 


TO PILES-COLON SUFFERERS 

Do you suffer pain, torture and broken 
health of neglected Piles, Fistula, or related 
rectal and colon ailments? Write today for 
122-page FREE BOOK. Learn facts, The 
McCleary Clinic, 771 Elms Blvd., Excelsior 
sd ttt Mo. 


Army Haversacks 


heavy canvas, with pockets, 
second hand, with leather 
Sling. Postpaid for $1.00. 
1940 75th Anniversary cat- 
alog, 308 pages, 2000 illus- 
trations, mailed for 50 cents. 
1944 circular for 3c stamp. 


Francis Bannerman Sons 
501 Broadway, N. Y. 12 


PLASTICS ZZ 


da A 700! lcetione have proved the peacetime possibilities of 
| PLAS $. Get ready now for this big P Postwar opportunity. Prepare 
| ELE for a nuni] paia position in Plastics Industrial Engineer! ng. 
|" Complete home tra urse now available. Send name and state are. 


OHIO INSTITUTE. OF “TECHNOLOGY, Box P-167, Greenville, Ohio 
A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 


by Charles Carlson. The book they're talking about! One of the 
most informative books of its kind for both student and pro- 
fessional artists. Charts, nores, and over 350 drawings show 
detalled studies of eveT part of the EAD posed and in action. 
1 POSTPA 
HOUSE OF LITTLE Sooke. 156-P Fifth Ave., 


New York 


BUILD MODERN STREAM-LINE 
| Three-room house 22x24 as low as $100, big 
garage, $20, for materials, Cement composi- 
tions, Ten formulas. New easy way to apply. 
100 money saving ideas. No painting. Last 
lifetime. Insulating. Roof, walls and tters 
in one, Farm buildings for a few dollars. 
Make doors and windows, Homemade equip: 
ment to make building blocks, panels and 
floor and wall tiles in colors with molds, 
wooden forms, or trowel, Make durable wall- 
board of sawdust composition at little or no 
cost. Also furniture and toys, Guaranteed, 
Illustrated ook of instructions, del. OO with 24 page booklet, “40 
War-Tim Earn $10 a day 

HOME INDUSTRIES, 1318 So. ow HOME INDUSTRIES, 1318 So. 30th Ave., Dept. | Dept. PS, Omaha 5, B. Nebr, 


AAIACIC LIQUID MAKES 


PHOTOS ABBEAR i 


On Scarfs, Ties, Stationery, Etc. 
Reprod apply ii id’ {dko marie photo appears w PT in 2 
| 


minutes in broad daylight. Harmless to negative. Won't 
nah off. Full colors included. Complete kit for 100 
photos only $1.29. Send no money, just name. Pay 
postman $1.29 plus few cents postage on delivery. 
Or send cash with order and get postvak, (Canada 
i .50 money order only.) Order toda 


&M Ii FEMME eh Dept, 340, 229 W.B Breckenridge, Uni J, LKy. 2] 


Just out=very latest guaranteed sime 
ple, easy method. Play cowboy son 
the Western wny in & few minutes by 
ear, Surprise and amaze ed redire Be in 
big demand at pariies, ca bi:e enter- 
fainments, on the radio, eic. 12C ete Lessons. 
SEND NO MONEY. Pay postman only $1.00 
7t er postage, or send 
£1.00and get EXTRA SONGSall postpaid. (Canada, 
| $1.25 money order only.) Nothing else to buy. Positive money back 
| CERE Rush order rodey 
ESTERN RANGER STUDIOS, Dept. 257, Hutchinson, Kans. 


28 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


3100 MOTOR-GENERATOR for 51735 
MADE FOR U. S. ARMY TANKS BY WESTINGHOUSE 
Make $5.00 Per Hour — «we — Y 


and more in spare time by 
reworking this Westing- 
house Motor-Generator into: 


e '2-1'5 HP. D-C Motors 
e Home Generator Sets 


e Wind Chargers 

e Arc Welders 

e Hoist Motors 

e Marine Power Units 
e Experimental Units 
è School Equipment 


MADE BY WrsríINGHOUSE for U. S 
Army, Brand new. Cost over $100.00 
134 HP. 24.V, 3600 RPM, D-C motor: 
and l1-K.W,, 230-V, D-C Generator. 
Ball-bearing. Totally enclosed. 1a” 
shaft (adapter 93c extra). Wi. 125 
ibs. Converted into D-C motor by 
changing and rewinding two 1-1b. coils 
À No. 31 wire. Instructions furnished. 
è Alarms and Signals Invest 817.95 and get goa ei oera 

| lanbi of experlence and easy profits selling 
e Farm Applications reworked units, Order nosw * 


Only $17.95 delivered, cash with order; also 
shipped C.0.D, FOB Chicago on $3.00 deposit. 


MIDLAND MOTORS, 507 S. GREEN ST., CHICAGO 7, ILL. 


[|] SWISS MADE WATCHES. 


Swiss made watches are renown for accurate time- 


keeping. This men's watch has a sturdy, finely- 
constructed chrome case, an open figure dial, genuine 
leather strap, SEANAD NO MONEY! Just pay postman 
for wristwatch $8.50 plus few cents postage and 10^; 
Federal excise tux. Wear for 1U days on our money- 
hack if not satisfied guarantee! Hush orders today — 
supply is limited. VOGUE JEWELRY CO., 7759 S. 
S. Halsted, Dept. MM-105, Chicago 20, 


LEARN MONEY: CARTOONING 


IN SPARE TIME — by Easy Picture Chart Method 
Same Simplified Method that has helped train creators of ^m 
Terry & Pirates,'' ''Freckles.'" **Out Our Way.** Win- 
nie Winkle, '" «*Reg'lar Fellers,"* **Strange As It Seems."' 
"The Neighbors." and many others. Earn while learn- 
Ing. Send ic for Picture Chart (to test your ability), 
and full details, (State are.) 


THE LANDON SCHOOL, 4427 National Bldg., Cleveland 14, Ohio 


BOOKS FOUND FREE! 


What books do you want? 


Lowest market prices on all books, No charge for locating old books. 
HARD-TO-FIND or OUT-OF-PRINT 


SEARCHLIGHT BOOK CENTRE — 22 East 17th St. New York City 3 


Miniature Mask for DUST 


land HAY FEVER 


Hay fever sufferers wear to keep from breathing pollen. Handy as a pair of — 2 
glasses! For best protection keep mouth closed and breathe thru nose. 
Guards agains! nuisance dusts, lint, coal, cement, grain dust, plant pollens, 
etc. Wear when sweeping, dusting, cleaning furnace, sanding, grinding, — 
paint spraying. DUPOR No.1 weighs 1 oz. Has 9 sq. in. filter. Folder FREE! | 

H. 5. COVER, Dept. PS, South Bend, Ind. 
"GOLDEN JUBILEE YEAR, 1894-1944" 


Short Cut Mathematics 


COMBINED WITH 


Practical Mechanics Simplitied 


NEW 2-in-1 reading course! Now vou can learn the , 
speedy, simplified system of calculation used by 
draftsmen, engineers, accountants, ‘master minds'* 
on the stage, Learn easy way to multiply 4 figures 
by 4 figures without using old-fashioned multipli- 
cation; add long columna of figures this lightning 
short-cut method, Learn horsepower, slide rule. 
micrometer, logarithms, wood meaaure, puzzles, 
etc., etc. Large illustrated volume complete with 
answers. Only $1.00 postpaid, Satisfaction or re- | 
fund. Amaze friends with your magic-like | 
FREE mental powers, 
Wilii Completedetaits. mail coupon TODAY! 
Ù NELSON CO., 321 S. Wabash Dept. 3801 Chicage 4, ". | 
| Please send free details about *'Short-Cut Mathematics 
and Practical Mechanics Simplified,"" Noobligation, 


JULY, 1944 


Buy War Savings Bonds ord Stamps regularly. 


| See These Sensational 
| New Books for 


7 DAY FREE TRIAL 


COYNE ELECTRICAL ond RADIO 
REFERENCE SET 


Get ready for bigger opportunities 
now — and for tlie job competition 
after the War! To protect your fi- | 
ture you must know not one, but 
Many Branches of Llectricity | 

This big 3-vol. set—1200 pages, 2000 

ictures and diagrams —covers 

VERYTHING ELECTRICAL: 
house wiring, motors, Refrigeration, 
Radio, Television, etc. Used on job by 
hundreds. Solves electrical probiems 
quickly, easily 


SEND NO MONEY! 


Mail coupon. get entire set 7 DAYS 
FREE If It's not all I clum, return 
it and you owe me noiluug [f you 
keep it, pay only $3 and then $3 
monthly unti low price of $13 95 is 
paid. Cash price. $12.55—save 10*; . 


BE A MASTER TROUBLE SHOOTER! | 


Only Book of Its Kind — uy re 
Streamlined — Easy — Thorough 


New GIANT SIZE manual on Electricat 
and Radio Trouble Shooting 500 easy- 
to-follow diagrams. Amazing Step-bs- 
| Step Course in locating troubles on any 
Electrical or Radio equipment. Yours AA VERON 
after 7 day FREE TRIAL for only $3 oue x 
down, $3 monthly until S8 95 is paid. JE 25 
| Cash price. S8—you save 95c, dat ^ 


weer 
=. 5y 


piei 
PE LR a in 


| FREE with SET: | 
| Big extra book, "150 

Shop Prints and Motor | 
I Diagrams” Also 1 yr. 
Consultation | 


IFREE 
Service by mail and sub- | 


scription to Technical | 
| News Bulletins, 


LR nx 


At Last — a Practical Book on 
Electronic Devices for Every 
Electrician and Radio Man 

Big practical 400-page manual de- 
scribes each type of tube and uses. 
Includes INSTALLATION and 
MAINTENANCE on INDUS- 
TRIAL ELECTRONIC DE- 


ki t. r] 

n. 

k 
2l E x 
hs z 


a aN VICES. Only book of its kind. In- 
MP RADIO MAN troductory price. $4 95 cash after 
cg ntum | 7 day FREE TRIAL. 


| SELECT THE BOOKS YOU WANT TO SEE —MAIL COUPON | 
NOW! ALL BOOKS GUARANTEED BY COYNE ELECTRICAL. 
SCHOOL, 500 S. Paulina Street, Dept. B4-3R8, CHICAGO | 


Send This FREE TRIAL COUPON 


8 H. C. Lewis, Pres., Coyne Electrical School 
g 500 S. Paulina St., Dept. B4-3R8, Chicago (12), III. | 
p ., Send books checked for 7 Day Free Examination, If I keep g 
them I'll either pay cash price or send $3.00 in 7 days and balance 8 
E $3.00 monthly until payment plan price is paid—if not satisfied 
E I'll return them and owe nothing. COYNE PAYS SHIPPING CHARGES à 
8 O Coyne Reference Set—3 Vols. and Free Extra Book, $1395 I 
[| (payments) or $12.55 Cash, I 
g O Coyne Electrical and Radio Trouble Shooting Manual—1 Vol. § 
E $8.95 (payments) or $8.00 Cash. s fi 
O Elecrronics—1 Vol. $4.95 Cas'!i—Full amount in 7 Days if à 
I satisfied. ' 
= aT i Me S E ened E, ese oi 
EADE a aa wraps ' 
1 i 
Roly ee E EN Lec STEATE oo sex EREA D 
i M a 
1 EMPLOYING YOU.......... eA i: era M iA | 
B If you prefer to pay postman when books come check here O || 
—Same ; Day Monev Back Cuarantec. 
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— Getinatthe Start—and Grow 
^ Plastics is a new industry which the nation's war 
needs is forcing to quick maturity. Already Plas- 
ties are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunities? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 


and build vour future security. Act now. Don't 
delay. Mail this coupon today. 
AMERICAN SCHOOL, Dept. PB46 k 


Drexel Ave. at 58th St., Chicago 37, IH. 

Send me FREE information covering special training in 

subjects checked below, No obligation on my part. 

O Plastics f [] Cost Accounting for Mfg. 

{| Electrical Engineering Automotive Engineering 

O Drafting and Design Architecture & Building 
for Men and Women Shipbuilding 

[] Diesel Engineering Business Management 

O Mechanical Engineering [] High School Course 

[] Aviation O Radio [O Railway Training 


Nam g.. —BSRRRNERRERETRERZRESRERRRRERRRERSERENERWBERZEEBRRENEENEENFEBREBERBBERSERBSBUSERRREREBRARESARRSBERPHSBEcRhEN 


PO EY OU Crue bid Ec MM adi 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new books, popular editions, 
fiction, reference, medical, mechanical, chil- 
dren's books, etc.—all at guaranteed savings. 
Send card now for Clarkson's 1944 Catalog. 
"T FREE Write for our great illustrated book catalog. 


A short course in literature, The buying guide 
3f 300,000 book lovers, FREE if youwrite NOW —TODA Y! 


CLARKSON PUBLISHING COMPANY 
Dept. 37, 1253 S, Wabash Ave., Chicago, III. 


RAV forMONEY | 


BE AN ARTIST! 


Trained Artists are Capable of 
Earning $30, $50, $75 a week 


Use Your Spare Time to Prepare for a 
Profitable Art Career! COMMERCIAL ART, 
DESIGNING and CARTOONING-—a! in 
ONL complete home study course, No pre- 
vious Art experience necessary—we teach 
you step by step—hundreds have profited 
by our practical method. TWO ART OUT- 
. FITS FURNISHED. Full information in 
colorful, FREE BOOK, ''Art for Pleasure & 
Profit’’—tells all about our course, serv- 
ice, what our graduates say—and com- 
mercial opportunities for you in Art. 


"FREE BOOK gives details! 


"n 
T 


M 
\ 


à = WASHINGTON SCHOOL OF ART M 
i Studio 137K, 1115 15th St., N. W. Wash. 5, D. C. E 
i Send me your booklet and full particulars about J 
your course. 
] i 
gp Name........... eeaeee aa e a E a E ES AGE E 
g Address aE Ey aM Cx E eC MEETS A vex 
4. ———————————— EINE I a cure es E 
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BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


: . = 
Of Tired Kidneys 

If backache and leg pains are making you miserable, 
don’t just complain and do nothing about them. Nature 
may be warning you that your kidneys need attention, 

The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
most people pass about 3 pints a day. 

If the 15 miles of kidney tubes and filters don't work 
well poisonous waste matter stays in the blood. These 
poisons may start nagging backaches, rheumatic pains, 
leg pains,loss of pep and energy, getting up nights, swell- 
ing, puffiness under the eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from the blood. Get Doan's Pills. 


SS mm. l 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert instruction 
—over 108.000 students enrolled, LL.B. Degree 
awarded. Al texts furnished. Easy payments. Send 
for FREE BOOK — *'Law and Executive Guidance'" 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 43-5, 646 N. Michigan Ave., Chicago 11, IIl. 


GET RICH ‘o, 


TO, 
WITHOUT STARTING CAPITAL? 
My copyrighted plan (guaranteed) has already helped thousands. 
Individual help. Folder YOUR BlG OPPORTUNITY free while supply 
lasts. Dr. FLAT, 185 W. Godfrey Avo., Phila, 20, Pa. 


Send old vibrator. For very prompt delivery, enclose remit- 
tance and return postage. We rebuild any make or kind of vi- 
brator, or vibrator pack. Send your old vibrator to 

Cleveland 1, Ohio 


‘Inventions Wanted - 


BEST VIBRATOR CO. i P. O. Box 5802 


Patented or Unpatented 


Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, ff] 
either unpatented or patented, write today! 


I| Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washineton. D. C. 


ATENT£^ 


AND TRADE MARKS |= 
C.A.SNOW € CO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and "Certification of Invention" form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


PATENTS = 
PERSONAL SERVICE Oe ing oe 


strictest confi- 
dence on all 
your patent 
problems. Send 
sketch and description of your invention, and $5.00. I will make a 
search and report promptly as to its patentability and send you a 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Columbian Bidg., Washington, D.C. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =p 


CARL MILLER, Registered Patent Attorney 
Former Member Examining Corps U. 5. Patent Office 


Weelwarth Bldg., Dept. 74-C, New York—Bond Bldg., Dept, 74-C, Washingten, D. 


POPULAR SCIENCE 


. .. Forge ahead, win special assign- 
ments, promotion, in global war and in 


peace time opportunities through ability 
to speak a foreign language. 


MASTER A NEW LANGUAGE 
quickly, easily, correctly 


by 
LINGUAPHONE 


The world-famous Linguaphone Conver- 
sational Method brings voices of native 
teachers INTO YOUR OWN HOME. 
You learn the new language by LIS- 
TENMING. It's amazingly simple; thou- 
sands have succeeded. 

Home-Study Courses in 29 Languages 


RUSSIAN JAPANESE | 
CHINESE NORWEGIAN 


and 23 other languages 
Send for FREE Book 


| LINGUAPHONE INSTITUTE 


58A RCA Building, New York 20, N. Y. 


MUI CH. 
HESSONS s t — 


COMPLETE CONSERVATORY HOME STUDY COURSES 


lano, Harmony, History of Music, Advanced Composition, Voice, 
Public School Music, Violin, Cornet, Trumpet, Guitar, Mandolin, 
Saxophone, Clarinet, Dance Band Arranging, Ear Training and Sight 
Singing, Choral Conducting. The only correspondence school teaching 
ali e courses leading to the Degree of Bachelor of Music. Ask for 
illustrated lessons and catalog. 


RADIO 


T— E E age.. 
1525 E. 53rd St. 


5 
U-52, Chicago 15 H. 
ENGINEERING, Broadcasting, Serv- 
icing, Electronics, Aviation, Marine 


& Police Radio taught thoroughly. 
48 weeks' Engineering course equiv- 


alent to 3 years' college radio work. All expenses low. Co- 
educational. Catalog free 


hnical Institute. Dept. 503 Valparaiso, Ind. 


Valparaiso T 


| INVENTORS—PATENT HOLDERS: 


Yourideas can be protected and financed! 


Join the 
INTERNATIONAL INVENTORS SOCIETY | 
General Motors Building, 

1775 Broadway, New York City 


"How to Become 
an Expert Penman,” which shows what oth- 
ers have accomplished by taking my Course. 
Enclose 10c for one of my Favorite Pen 
Points and your name with a beautiful flour- 
ished bird written on a card. Write today. 
T. M. TEVIS, Box 25R, Chillicothe, Mo. 


Sm iR 


ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size). The kind you like! 10 different booklets sent for 50c 
or 25 assorted for $1. Shipped prepaid in plain wrapper. 
No C.0.D. orders. Send cash or money order. No stamps. 
GRAYKO, Dept. A-289, Box 520, G.P.0., New York. 


DYK E 'S New 20th Edition. New Material on 


Transmissions, Trucks, Tractors. 1488 
AUTO BOOK PAGES, 4600 ILLUS. and DIAGRAMS 


Now with millions of cars needing repairs 
and thousands of men needed to do the 
work. you need the famous DYKE Auto Book 
more than ever before. Brand new 20th 
edition covers all principles, constructlon. 
^H repair. adjustment. testing. troubles and 
4| remedies of all cars, Covers Diesel pow- 
| ered cars and trucks, fundamentals of air- 
| craft engines and passenger car specifica- 
! tlons. 


SEND NO MONEY. Write today for DYKE'S 
AUTO BOOK. Remit 86 or pay Postman £6 
Plus postage on delivery. onev back in 5 
days if not satisfied. 


GOODHEART-WILLCOX CO., INC. 
Dept. 3-B, 2009S. MichiganAve., Chicago, 16 


ar Write for my Free Book, 


oo AR, 
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Essential War Work - with a Peace-time Future 

The Aircraft Industry needs Draftsmen and Engi- 
neers now, but more important to you, is that they will 
need them in the future too—for the Big Tomorrow in 
Aviation. Remember every new idea or improvement 
starts on the drafting board. These are the men who 
are important to industry. Men who today hold ordi- 
nary routine jobs—can be important figures in the 
aircraft plants tomorrow. Ambitious high school stu- 
dents—and service men too—are now choosing this 
RYAN method of leisure-time training—planning for 
a successful future. 

Ryan's New Home Study Course 
Can Train You in Spare Time 

Aviation Industry leaders at Ryan have proven with direct- 
from-the-industry methods of instruction that they can train 
you thoroughly—yet quickly, in part of your spare time. The 
lessons are so easy and interesting, many students earn a 
coveted Ryan diploma far ahead of schedule. With this new 
"boiled down" course, higher education or special experience. 
is not necessary. Included with your training, you get com- 
plete Aeronautical Drafting equipment at NO EXTRA COST. 
There is nothing else to buy. The low R.A.I. tuition, payable 
in easy monthly payments, covers everything. 


Do This—Then Judge For Yourself 


Your time is the most valuable thing you have. You owe it 
to yourself to see that the study course on which you spend 
your time is the finest —the most practical. So use this coupon. 
—now! There is no obligation—it'll take but a minute—and 
it may easily be your passport to a successful career in avia- 
tion. To save time, send it Air Mail. 


SY 


| RYAN Aeronautical Institute / ~ 
i 417 Lindbergh Field, San Diego 1, Calif. ` | 
Gentlemen: | à 

Please send me, without any obligation on my part, your FREE | 
24-page book, "NEW HORIZONS OF OPPORTUNITY," with 60 
illustrations, and full information on R.A.I., including cost of train- i 
ing, and on job opportunities both before and after graduation. i 
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I street i 
Lc State t 
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Buy War Savings Bonds and Stamps regularly. 


Dance in 5 Days... OR NO COST! 
NEWEST STEPS—Rhumba, Samba, Conga and Jitterbug 


—alsothe ever-popular Waltz, 


Let dancing open the door to 


Romance and Happiness for Fox Trot, and many old- 
ou! Thissensationalnewbook time favorites. SEND NO 
hel ps you learn thelatest steps, MONEY! 


duiekiy. easily. A revolution- 


Act now, ur we'll send 


ary book that offers a short-cut ou as a gift, 2 additional 
to dancing. MAKE THIS TEST! YOU as 3 gift, 2 any extra 
for Betty Lee's charge, ` "Tip Top Tapping, 


Send pum d | 
amazing book—it's packed full 
of diagrams and tells in simple 
language how to do the Eur 
bug, Rhumba, Conga, Samba return the book and your 

‘other exciting new dances money will be refunded. 


Å- ——— — — — — — —— ee — —— — — — — — —À 


and "Swing Steps.” And re- 
member-—if not satisfied with 
results in 5 days you may 


PIONEER PUBLICATIONS, INC. i 
1790 Broadway, Dept. 877-H 

New York 19, N. Y. i 
Send me *''Dancing,'" by Betty Lee, and , 
include 2 free books. | 


Ship C. rank D. I will on arrival, 
[] ATA Sata pay 


D I Pose $1. 98. Ship postage prepaid. 
If in 5 days I do not learn to ce, I may 
return book and you will refund purchase price. 


F Amazing Opportunities 


Flash! No Open in these 


Abbi Sere LLL LS ani n 


Prepare forahappy future of prosperity, 
security. .-andgeta big-pay jo now. Fas- 

cinating, high-grade occupation. You can 

A EARN WHILE YOU LEARN. Excellent 
d field for part-time work at home. 


ye m p "e 
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icanand Swiss watches, clocks. Special sec- 
tions on alarm clock repairs. New, practical 
LEARN- BY -DOING instruction method. 

| Learn QUICKLY, easily. No previous ex- 
: perience necessary. Watchma 
training f for aircr mit instrument work, and other scientific precision jobs. 


Amazing LOW PRICE e MONEY-BACK GUARANTEE 
Get into this fast-growing field NOW ... big op ortunities . . don’t 
delay. Mail a — or FREE information. There’s no LLLA 


COMPLETE UP-TO-DATE —— 


How to pick locks, de-code, make master- 
keys, repair, install service, etc. New, self- 
instruction lessons for every handy man, home- | 
owner, carpenter, mechanic, service station üp- oe $ 
erator, fix-it shop, hardware dealer, gunsmith. Le 
53 EASY ILLUSTRATED LESSONS ( 
Bargain Price! Satisfaction guaranteed or 
money back. Write now... no obligation! * 


NELSON o. t Details — Mail Coupon A iaaa 


NELSON CO., Dept. 8GO01, 321 S. Wabash Ave., Chicago 4, Ill. 

| Please send me—F REE and without obligation—illustrated Success- 
Palok co containing information about the course (or courses) I have 

cu below. No salesmen will call. 

O Watch and Clock Repairing. O Locksmithing and Key Making. 
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LEARN AT HOME— IN YOUR SPARETIME 


ing is basic ` 


COMPLETE COURSEinHOROLOGY : 


iade, | hah -instructiontraininginAmer- , 


There’ s a Thrill in po a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting, profitable, 
pleasant profession. Let me teach you, too, in 
your oe Log Lon crede 
Printing, rearms entifica- 
, tion. Police Photography and Be A 
* T Serrar tec MoMnos" thor- FINGER 
oughly, quickly and at small cos 
PRINT 
Expert 


53% of All American Bureaus 


of Idemfication employ students or gradu- 
ates of I. You, too, can fit yourself to 
fill a responsible crime detection job with good 
pay and steady employment. But don't delay — 


FREE!!! 


get the serene now Let me show you Bow inter d 
and completely [ can prepare you for this fascinat- 
ing work, during spare time, in your own home. Send toe tae 


You may Pay as you learn. S LIUM today . . ;. 
Now . E Be Mura in ato sta y OF CRIME" 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 136B, Chicago A0 IN Ill. 


Special Offer! 
MEN'S ZELAN JACKETS 


Buy Direct and Save! 


Now, the famous Dupont ZELAN treated 
jacket for sports and work wear direct to 
you at a money saving low price. Hand- 
somely tailored, water repellent and excep- 
tionally durable. Formed waist with two 
pockets. Every size available and shipped 
from stock immediately upon receipt of 
order. Send remittance of only $2.90 for 
each jacket, plus 15c for postage. Be sure to 
give size wanted. Satisfaction Guaranteed. 


SEATMASTER COMPANY 2935 S. Wabash Avenue 


Dept. PS, Chicago 16, Ill. 


WHAT ARE YOU BEST FITTED TO DO? 


Discover your best abilities through scientific aptitude tests! 
Plan your career now with the help and guidance of modern 
test findings. Information 10c. Testing Service, 206-5 Com- 
mercial Building, Rockford, III. 


moor» ALARM CLOCKS 


need La proper cleaning or repairing. You can easily do 
this at HOME, if you know how. Simplified Course only 50c. 


Thies Jewelry Store Genoa 5, Illinois 


BE A PERFUME DISTRIBUTOR! 


Sell reproductions of world-famous, imported perfumes and get in on the 
now bigger than ever year around demand for this merchandise. Eye ap- 
pealing packages assure you big daily cash profits. Many millions of dol- 
lars worth of perfumes sold annually. Get started at once with us—your 
profits are waiting! But get started! Send for free details and sample TO- 
DAY! DUCHESS D'ANDRE, Dept. 15-A, 145 N. Clark St., Chicago 2, IIl. 


Store Route Plan ed 
PAYS BIG MONEY Ez; 


Sis 
SELL COUNTER CARD PRODUCTS 


Build a ing business of your own: 
Call on kalna "of all kinda: show nationally- 
advertised Aspirin, Vitamina, Cosmetica and 

200 other necessities. q 10c retail 


sie 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 


and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 
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JUST APPLY TO ONE SPOT 


RATIONED MOTORISTS} 


ro Now Get EXTRA 


(GASOLINE MILEAGE 


Now you can get up to 30% extra gasoline 
MN mileage with a Vacu-matic on your car. 

Quicker ick-up, smoother running, added 
power ug precious gasoline savings guaranteed. 


Automatio Supercharge Principle 
Vacu-matic is iei different! Operates on 
the Supercharge principle. Saves gas. Automat- 
ius provides & better gas mixture. Guaran- 

teed to give up to 30% extra gas mileage, more 
Dower and better performance. 


fused into a singl t. E S E 
djust« | very Car, truck, tractor a prospect. Sen 
7 o de sealed aa name ,addresson postcard eae make! 3 


nstalled by anyone, ingofferand how, for introducing, you get yours free, 
Vacu-matic Co., 7617-957 W. State _St,, Wauwatosa 13, Wis. 
BUILD 


f: A ^ COOLIN YOUR OWN 


ES Build yourself comfort with our easy to follow Blue 
S Prints and Kits for Evaporative Coolers for Rooms, 
EU Homes, Stores, Blowers, Cooler Pads & Pumps. 

|! Free literature. 
PEERLESS SALES Box P122 C. V. 


Lincoln, Nebr. 


Blackheads are 

ugly, offensive, em- 

barrassing. They clog 

pores, ; 

pearance, invite criticism. 

Now your blackheads can be 

removed in seconds, scien- 

tifically, and easily, with- 

out injuring or squeezing 

the skin. VACUTEX creates 

a gentle vacuum around the 

blackhead, cleans out hard-to- 

reach places in a jiffy. Germ 

laden hands never touch the 

skin. Simply place the direc- 

tion finder over your black- 
head, draw back extractor. 

and it’ s out. Release extractor 

and blackhead is ejected. 

VACUTEX does it all! Don'* 
risk infection, order today! 


| SAFE* SURE 
SANITARY 
DAINTY 
FAST 
PLEASANT | 


10 DAY TRIAL COUPON 


Balleo Products Co., Dept. A-1107 
19 West 44th St., New York 18, N. Y. 
Enclosed find m Ship C. 0. D. I 
$1.00. Send me will pay postman 
Vacutex postpaid. $1 me postage. 
My dollar will be SARET n if | am not delighted. 


NAME.......222222a595223529224»5522220222*22255222 
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JULY, 194} 


mar your ape. " 


Buy War Savings Bonds and Stamps regulorly. 


me PACE DOOKS 
GIVE PRACTICAL POINTERS ON HOW 
TO PROTECT, PATENT AND SELL YOUR 


be us 


These two valuable books, ‘‘Patent Protection” and 
“When and How to Sell Your Invention” have guided 
many an inventor like you straight to a strong patent 
and SUCCESS. They tell you step by step, the proper 
procedure to find out if your invention can be patented 
-.. the steps necessary to secure a patent, and reliable 
helpful suggestions on how to sell your invention. IN 
ADDITION ... you'll find illustrated for your guid- 
ance... 115 MECHANICAL MOVEMENTS... just 
the information you may need to complete your in- 
vention. | 


GET THESE FREE BOOKS AT ONCE... 
DONT Ar. RM TOMORROW 


NTION NOW. 


Now dE m white: | aay and oe are looking 
ahead to post-war markets .., now when they are 
eagerly seeking new and improved products, new and 
improved machines, tools and methods... is the 
RIGHT TIME TO SECURE YOUR PATENT. If you 
have an invention... BE A DO-ER! Don't take the 
chance of someone beating you to it. 

THE RIGHT START will save you time, money and 
trouble. That's why we advise you to get... RIGHT 
AWAY...the FREE books and the FREE important 
"Evidence of Invention'" form that may help vou es- 
tablish your claim. 


THIS COUPON MAY BE YOUR TICKET TO SUCCESS 


Re VE nae 


Victor J. EVANS & Co. 


istered Patent Attorneys for Mearly 50 Years 
0-H Merlin Building, Washington 6, D. C. | 


Please send me your books—‘‘Patent Protection” and Í 
“When and How to Sell Your Invention''—also im- 

portant ‘‘Evidence of Invention'" form without cost | 
or obligation. 


MATE 
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OFFERS BiG ^ 


The restrictions on the manufacture of elec- 
trical home appliances has greatly increased 
the need for and earnings of skilled home ap- 
pliance repairmen. Always a good business, 
today ELECTRICAL APPLIANCE REPAIR- 
ING is one of the most profitable occupations 
that the average mechanically inclined man 
can turn to. On many types of repairs it is 
usual for a repairman to charge on the basis 
of $5.00 to $6.00 an hour! 


=. 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—than you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair- 
man. It does not matter if you have not had 
a great deal of schooling or had no previous 


Read What Other Students Say 


I really believe your course the best investment a 
mechanically minded man can make.—Claude E. 
Allen, Indianapolis, Ind. 

Your course on Appliance Servicing is the most 
complete and up-to-date I have heard of.—Frank 
Kremen, Tarentum, Penn. 

I have received your Course in Appliance Repair- 
ing and I must say I am well pleased with same. 
I am only sorry I did not have said Course some 
years ago. I have learned so much more | es re 
this course I would not part with it.—Charles 
Schwarz, Hamilton, Ohio. 

The Course in Appliance Servicing arrived a few 
days ago. Want to take out a few minutes of my 
valuable time to let you know that this is just 
what I have been looking for ever since I opened 
up my Fix-It shop. I must admit that you told 
the truth when you said that it contains quite a 
bit more information than I bargained for.—P. J. 
Bretl, Sebring, Ohio. 


I am a mechanic for the Western Union Tele- 
graph Co. Three days after receiving the lessons 
in refrigeration I earned the exact cost of the 
course.—Henry S. Lee, Washington, D. C. 

I shall appreciate hearing from you all once more 
as I would not take $200.00 for my book of les- 
sons.—Albert Losli, Denver, Colorado. 
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America's War Made industry- 


Buy War Savings Bonds and Stamps regularly. 


PERSONAL 
INDEPENDENCE 


Work as many hours as you wish—for the 
home appliance repairman is his own boss. 
Establish yourself in a profitable lifetime busi- 
ness, Operate from your garage, basement, 
vacant store, etc. You don't need elaborate 
fixtures or expensive equipment to be a suc- 
cessful repairman. If now in war wark, start 
your ho meappliance repair business in your 
spare time and be set with a business of your 
own when the war is over. 


training along these lines. Age is no barri: ° 
... hor is any minor physical handicap. 


Profusely illustrated, our new course shows 
you in simple, easy to understand language 
and drawings how to make each repair on 
refrigerators, vacuum cleaners, washing ma- 
chines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, . 
nickel plating, etc. Shows you how to build 
the power tools you need and how to solicit 


: and keep business coming to you. Not a theory 


course but an honest to goodness course written 
by and used by repairmen the Country over. 
Price of course is so low that the savings on 
your own .household appliance repairs w^" 
quickly pay for it. Act now! 


H, «et Q son for 
FREE LITERATURE 


E E 
^ Christy Supply Co. : 
5 2835 N. Central Ave., Dept. D-1801 E 
I Chicago 34, Illinois - 
: Please send me all the facts about America's p 
p Fastest Growing Industry—Electrical Appli- gy 
p ance Repairing. n 
a E 
E AANO rnan A AE gre VERE L 
| : 
L| 
" AGGress uu T 
| 
EDO HORE ccs i 
L| 


POPULAR SCIENCE 


S Classified 


Opportunities 


mum ad 10 words. 
office by June 21st. 
POPULAR SCIENCE MONTHLY —351 


ave time Save à ponas 


\ Classified Ads only 35c per word per insertion, payable in advance. Mini- 
| To be included in August issue copy should be in our 
August issue on sale July 20th. 

FOURTH AVE.—NEW 


YORK CITY 10 


ADVERTISING 


ADVERTISING placed—any publication— 

lowest rates—comple.e agency service, 
Skilled advertising-merchandising coun- 
sel. Ratelist and booklet, entitled ‘‘Adver- 


tising Results For Sale" free. Baker 
Agency, 3302 West Dodge, Omaha, Ne- 
braska, 


ADVERTISE Profitably: $20.00 reaches 

9,000,000 Sunday newspaper readers with 
24-word ad. Newspaper, magazine, mailing- 
list ratebook free Chicago Advertising 
Agency, 20-PS West Jackson, Chicago 4. 


ADVERTISE Your Business in my papers 

and Magazines low prices. Guaranteed 
large circulation. Dr. G. Anthony, 210 5th 
Ave., New York. 


ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free, Advertising Bureau, 
4515-P Cottage Grove, Chicago 15. 


SPECIAL Low-costing, most effective inex- 
pensive advertising. Van Scoy, 1501 West 
11 Place, Los Angeles, 


24 WORDS 30 newspapers $2.00. Goodale, 
31 Gardner, Vallejo, California. 


AGENTS WANTED 


START your own business on our capital. 

Always your own boss, Hundreds average 
$6,000 to $12,000 annual sales year after 
year. We supply stocks, equipment on 
credit. 200 home necessities. Selling ex- 
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 
kell Co., Dept, G-U-PSC, Free- 
port, Ill. 


GOOD Paying Business Silvering mirrors, 

Plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished, 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur, Illinois, 


EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates in small 

quantities. Also, make money applying 

Initials on Automobiles. Free Samples. 

EM 1483 Washington, Boston (18), 
ass. 


USED Army Shoes For Sale: No ration 

coupon, Price $3, delivered; check or 
money order. Wholesale prices to mer- 
chants in lots of 50 pairs or more. South- 
ern Shoe Factory, 811 Chandler Bldg., At- 
lanta, Georgia. 


FLUORESCENT Starters—instant action— 

guaranteed — Undervwriter’s approved. 
Shipped prepaid 25 at 20c each, $18.00 per 
hundred. Request free sample on your let- 
terhead. Agents Wanted. Electronix Labs., 
Box 58, Pawtucket, R. I, 


CHRISTMAS Card Representatives!!! We 
have It! Most sensational new line ever 
designed, Clever—Individualized—Useful!! 
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|. Weekly Profits Easy. 


Agents cleaning up! Sample kits going fast! : 


Drop postal for yours today! No obligation! 
Craftcards, Box 235-X, Pittsburgh 30, Pa. 


JULY, 1944 


. Goes 


BIG Money taking orders; shirts, ties, sox, 
pants, jackets, sweaters, shoes, uniforms, 


etc, Sales Equipment Free. Experience un- | 
Nimrod, 4922-AV Lincoln, Chi- : 


necessary. 
cago. 


BIG Bargains for Big Profits. Men’s used 

pants 25c, suits $1.00, topcoats 75c, shoes 
1212c, Over 100 sensational values, Ex- 
perience unnecessary, Free Wholesale Cata- 
log. Superior. 1250-AG Jefferson, Chicago. 
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BIG profits taking subscriptions for all: 


magazines, Agents' Confidential Catalog 


listing over 2500 periodicals and complete : 
starting supplies Free. Pines Subscription : 


Agency, Flushing, New York. 


WHOLESALE: Razor Blades, Laces, Excel- 


lo, Texide, Silvertex and others. Write , 
for prices and information. National Sales : 


Company, Dept. 114, 4101 Buick Street, 


Flint 5, Mich. 


SELL to Ladies—large profits, Every 

woman needs our Beauty, Charm Infor- 
mation. Send $2. for sample, details. 
Ie, 4050-EJ Broadway, Kansas City, 
Ko. 


PERSONALIZED Patriotic Items! Today's 
great sellers! Sample Free! Harry U, Latz 
Tene tet 242 West 55th St., New York 


LICK After-war layoffs! Start own busi- 

ness; home, office. Booklet describing 
"Collection of 127 Tested Plans" free. Elite 
Co., 214A Grand St., New York, 


MAGIC Cleaner and laundry Soap deal. 
Hotter than a firecracker, Big profits! 
Sample free.  Uco, 5007 Irving Park, 


Profit selling Gold Color 

Window Letters; stores and offices, Free 
samples, Metallic Letter Co., 437 N, Clark, 
Chicago 10, 


LITE-SAVER is a& harmless Luminous 

Paint that shines in the dark, Profitable 
seller to millions, Details, Ward, 97B, 
Saybrook, Connecticut, 


INCREASE Income. Sell native handi- 

crafts and novelties, Samples $1.00. 
Barrington Smith Company, Halfwaytree— 
PS, Jamaica, B. W. I. 


| FREE Water and our concentrates, makes 


flavors, lotions, shampoos, 72 products, 
labels. bottles furnished. Qualco, F-20030 
Russell, Detroit, 


CREW Operators—Direct Selling Special- 

ists. Write For Our Plan. $75—s$200 
Lady Joan Labora- 
tories, Reading, Pennsylvania. 


PLASTICIdentification Tag for service men 

and civilians. Send photo with $1.00 for 
samples, Photo returned. Minicopy, Box 
44. York, Penna. 


| STREAMLINER! Sensational Money-mak- 


money-saving gasoline stretcher. 
likes greased streak! Distributor's 


ing, 


: harvest now. Thermoslab, Peoria 4, Ill. 


Buy War Savings Bonds and Stamps regularly. 
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SELL personal stationery, printing, greet- 

ing cards, and patriotic specialties to 
friends and service men. Ipco, 1513 Chi- 
cago Street, Omaha, Nebraska. 


HOUSECLEANING Kit contains five arti- 


cles value $1.45. Special sales price $1. 
Send dollar for two kits. Rite-Away Prod- 
ucts, 310 W, Burleigh, Milwaukee 12, Wis. 


FOOT Sufferers get First Aid for your feet 

with Nu-Aid Antiseptic Foot Bath sample 
10c. R. C. James, Hickory, N. C. Agents 
Wanted, 


MAGIC races—At cigarette touch six horses 
are off. Fast seller. Big profits, 40 Races 

$1.00. Low quality prices. Sample free. 

Barkley Company, Dryden 5, Virginia. 


PROFITS Selling Novelty Fun Cards, Sam- 
ples 10c. National Specialties, Box 301-C, 
Cincinnati. 


SALESMEN sell poultry stock remedies. 
wae Chemical, Grand Rapids 8, 
ich. 


SELL Books and Courses by Mail in your 
j ae Time, Siddall, Atascadero, Cali- 
OrT1a, 


ORGANIZE Swap clubs, spare or full time. 
We pay $50. for 10 members. Information, 


' free. Dividend Company, Liverpool, N. Y. 


GOLD Lacquered window sign letters, New 
styles. Absolutely beautiful. Free samples 
—catalogue, Atlas, 7941 Halsted, Chicago. 


STATE Organizers for National Service Or- 
ganization. $100.00 cash required, R. 
Dibrell, Weslaco, Texas. 


PLAYING card game, 250% profit. Sample 
game 25c. Box 842, Denver 1, Colorado. 


ANTIQUES, RELICS 
INDIAN GOODS 


8 TINY Prehistoric bird arrowheads $1.00. 
4 Agate bird arrowheads $1.00, Toma- 

hawk 50c. List, Lear's, Glenwood, Arkan- 

545. 

SWORDS, rapiers, daggers, pistols, armor; 
illustrated catalog, 25c. Robert Abels, 

86015 Lexington Arve., N. Y. 

INDIAN relics, Coins, Minerals, Glassware. 
Catalog c.  Sistershop, Northbranch, 

Kansas, l - 

1944 ANTIQUE Firearms Catalog 25c. 

. House Of Guns. Belleville 9, New Jersey. 

25 GENUINE Indian Arrow heads, $1.00. 
Catalog. Geo Holder, Glenwood, Ark. 


ARCH SUPPORTS 


BIG Profits, Make and fit arch supports. 
Particulars, Julis Corssen. 2638 Texas, 
St. Louis 4, Mo. E 
AUTHORS SERVICE 
YOUR original poems made into book form. 
400 lines poetry, neatly mimeographed 
pages, quality printed cevers, attractive 


job. 50 books only $16.95. Smith Mimeo, 
627 N. High Street, Columbus 8, Ohio. 


P 
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POPULAR SCIENCE OPPORTUNITIES 


AUTOMOBILES 


reo Aree teil RC NE A 
FLOYD Clymer's Historical Motor Scrap- . 
book! 148 pages photographs, specifica- ' 


tions, descriptions 250 early automobiles, 


motorcycles—including Chevrolet V-8, Fric- : 


tion driven Plymouth, Ford '2'" and ''6'", 
3 cylinder Elmore, Revolving engine auto- 
mobile, Studebaker Electric, Pope, Xnox, 
Oldsmobile, Thomas, Sears, Maytag, Max- 
well, Hupmobile, Mitchell, Rambler, Orient, 
Wayne, Brush, Peerless, Lambert, E-M-F, 
Flanders, Reo, Lozier, Selden-Ford patent 
litigation details, Lincoln Truck, Overland, 
Marmon, electrics, foreign cars, others. 
Interesiing-Educational-Historical-Humor- 
ous ancient motor history includes motor- 
cycle section, $1.50 postpaid, Clymer, 2125 
W. Pico, Los Angeles 6, Calif, 


SAVE Gasoline and your Motor. Improved 

Octane Hvperlube, the Synchronistic Hy- 
perlubric Motor Fortifving Super Fuel En- 
ergizer, Send One Dollar for 900 Miles of 
Octane Hyperlube Motor Maintenance. 
Agents wanted. Money Back Guarantee. 
Hyperlube Co., Box 46, Long Island City, 
New York, 


AUTOMOBILE Books. 

bum" 110 photos, exciting crashes, 
world's greatest race cars, drivers de- 
scribed, $1.50, “Saga Roaring Road’’ 181 
pages, 16 pictures, Starter Fred Wagner's 
early racing experiences With world famous 
drivers, cars described, read about Ricken- 
backer, Murphy, Burman, DePalma, Ford 
"999, Oldfield’s Benz $2.50, Automobile 
Racing Book $1.10, Prices include reprints, 
illustrations, drawings Army Jeep and Ger- 
man BMW War Motorcycles, Ail postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif, 


SAVE  Gas— With ‘Moto-Purr,’’—new 


"Racing Photo Al- 


scientific, laboratory-tested, tablet, Users | 
. Results guar- | 


report saving gas up to 40° 
anteed, $1.00 package treats 140 gallons. 
Liberal supply 25c. Free literature, Moto- 
Purr Distributors, Ames Station, Omaha, 
Nebraska. 


POWER and Speed!. World's most famous 

Motor Book, 110 large pages, 200 Illustra- 
tions Racing Automobiles, Motorcycles, 
Airplanes. World's speed record chart, Arti- 
cles by world's famous speed kings Cobb, 
Eveston, Campbell, Bonneville record de- 
tails, photos British racers. Describes 
cams, compression, valves, superchargers, 
International Racing teams, German Auto- 
Union, Italian, French, British Racer spec- 
ifications, drawings. 


AUTOMOBILE Racing Book. Fifth Edition 


—Revised. Tells how to build dirt track | 
Records, super- | 


bodies, frames, engines. 
chargers, rules, formula, plans, stock con- 


versions, roadster racing, fast Fords. $1.00 ; 
postpaid; $1.15 C.O.D. Ray Kuns, Depart- | 
ati, Ohio, . 
WHIRLGAS Turbinator, $3, spins and va- | 
Increases | 


mileage and horsepower; reduces monox- | CUSTOMIZE your automobile. Illustrated 


ment 274, Madisonville, Cincinnati, 


porizes carburetor mixture, 


ide. University and Oil Corporation tests. 
Wrench installs 15 minutes. 
make, year. John Hanley, 5719 Loraine, 
Detroit 8, Mich. 


STEAM Automobiles! Send 25c for litera- 

ture listing ninety different makes 
Steamers once manufactured, illustrations, 
descriptions, specifications, Stanley, White, 
Locomobile, Ross, Grout. Lane, Doble, 
others. No cars for sale. Clymer, 2125 W. 
Pico, Los Angeles 6, Calif, 


SAVE gasoline. Let an instructor, who has 


taught hundreds of U.S, Army Air Corps | 


Aviation Cadets the technicalities and op- 


eration of aircraft engines, tell you how! | 
Send 25c, Engine Research Institute, Cin- | 


cinnati 1, Ohio. 
GARAGE doors, all types, controlled from 


dashboard pushbutton. Thoroughly tested | 


system. Amazingly simple, dependable, Ma- 
terials inexpensive, obtainable everywhere. 
Complete “Build vyourself'’ plans $1.00. 
Kaytors' Lab's., Lynwood, Calif, 
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$2.50 Postpaid. Cly- : 
mer, 2125 W. Pico, Los Angeles 6, Calif. | 


Give auto | 


| dia, California, 


| diagram $1.00 postpaid, 


ENGLISH automobile publication 'Motor". 

Interesting illustrations, descriptions, 
comments British automobiles, Published 
weekiv. $10. yearly $5.50 six months. 
Sampie copy 50 cents postpaid. Clymer, 
2125 W. Pico, Los Angeles 6, Calif, 


1944 IGNITION Supercharger Fast start- 
ing Mileage Pep, EG Sales Mig. Co., 60 
John Street, New York. 


AUTOMOBILE Racing Pictorial. Photo- 

graphs 236 world famous drivers, offi- 
cials, personalities, $1.00 postpaid. Clymer, 
2125 W. Pico, LosAngeles 6, Calif. 


AUTO SUPPLIES & EQUIPMENT 


SPECIAL: 30 Picked formulas and pians 

for $1.00. Reclaim used oil, Carbon re- 
mover, Retread your tires, (apply with 
brush). Puncture-proof your tires, Auto- 
top dressing. Renew car-batteries inexpen- 
sively. Ignition supercharger, Anti-freeze. 
Gasless-gas, Iceless-ice, Run car on wood 
or coal gas. Plus 20 other equally important 
formulas. Monroe-Methods, Box 4766-B., 
San Francisco 1l, Calif. 


PARTS and service for most Moto-Scoots 

using Lauson or Briggs and Stratton Mo- 
tors, 3:50 x6 Tires and Tubes available 
with ration certificate, Send for our 
pamphlet describing our new centrifugal 
clutch which will operate on most Moto- 
Scoots, American Moto-Scoot Co.. 1305-23 
W. Carroll Ave., Chicago 7, Ill, 


PORTABLE Folding Stove. Vest pocket 
size, Condensed tablets supply quick clean 
safe heat, Campers, vacationers, service 
men. Quickly heats coffee, soups, canned 
foods. Weighs ten ounces. Stove complete 
with 39 heat tablets $1.50 postpaid. Ciy- 
mer, 2125 W, Pico, Los Angeles 6, Calif. 


DIESEL conversions for auto, tractor, and | 


Marine engines, Cheap installation. 
Wonderful performance. 
method. Different and better. Costs noth- 
ing to investigate, Write for free circular 
No, 3, Harrington Company, 201-204 Man- 
chester Bldg., Portland, Oregon. 


CLYMER Deluxe Chromed Spotlight for 

Automobiles, motorcycles, boats, hunters. 
Trigger switch, pistol grip handle, powerful 
beam, 32 CP, operates off any 6-8 auto- 


mobile battery, Only few left, hurry. $8.50 © 
"| postpaid. Clymer, 2125 W. Pico, Los Angeles 


6, Calif, 


EXTRA Miles. Equip car yourself inexpen- 

sively, Drive 50 miles for each gal. gas 
used. Diagrams, instructions, $1.50 cash or 
money order. Mechanic’s Special, Box 54, 
San Bruno, Calif. 


DUAL Mufflers, California style fit Ford 

V-8, Mercury. Saves gasoline, increases 
power, beautiful deep tone. All attach- 
ments, pipes, etc. Easy installation, $20.00 
complete, Clymer, 2125 W, Pico, Los An- 
geles 6, Calif, 


new restyling ideas, instructions, sug- 
gestions, specific model changes by simple 
methods. $1. Speedwheel, Box 723, Arca- 


OPERATE Cars, trucks, tractors, motors, 
with wood or coal gas, 12 cost of gaso- 
line. Extensively used in Europe. Com- 


| plete detailed instructions $1.00. W, M. 


Cross, Lone Rock, Wis. 


GAS Substitute for those extra needed 
miles. Formula and full particulars 25c 


(silver). Lansing 4626 Grandy Av enue, 
Detroit 7, Michigan, 

GASOLINE saving device, Chevrolet, 
Dodge, Plymouth, 1933-1938. Walert 


Company, 3429 No. 10th St., Milwaukee 6, 
Wisconsin. 


A DIESEL system that starts and runs on 
kerosene or stove oil Instructions and 
Box 931, Santa 


Monica, California, 


Buy War Savings Conds ond Stamps regularly. 
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Proven factory - version diagrams  50c, 


| AIRPLANES, Motors, 


test offer write Vacu-matic Carburetor Co., 
7617-960 W, State St., Wauwatosa, Wisc. 


| MAKE Money putting sealed beam lights 


on cars without expensive adaptors ''clip 
method'' 50c for detailed instructions, Cal- 
vin Johnson, Fremont, Mich. 


SAVE! Used, guaranteed parts all cars: 
transmission specialists. Describe needs 

fully; immediate reply. Victory, 2439!4 

Gunnison, Chicago 25, 

WOOD-ALCO! New gasoline substitute! 
Formula with complete instructions, only 

20c. Bryant Enterprises, 915 Bryant Ave., 

Bronx, New York. 

AUTOMOTIVE Supplies for Service Sta- 
tions, Box 1833, Cabanne Station, Dept. 


B-10, St. Louis 12, 

' GASLESS Gas! Quickly; Easily Com- 
pounded. Formula, 25c, Duffy, A47 
Covington, Kentucky, : 

! AUTOMOBILE Fuel without gasoline. 
Guaranteed formula; send $1 today. 


United Research, Box 131, Orange, N. J. 


PRESERVE your tires with plastic, and 
puncture proof your tires. Details for 


stamp. Betke, Box 699, Borger, Texas. 


AUTO TRAILERS 


BUILD your own Trailer! Plans $1.00 each, 

House, Sport, Camp and Utility models, 
Catalog 10¢ Jim Dandy, Box 125-B, Wau- 
sau, Wisconsin. 


AVIATION 


DRAWINGS and photographs of war- 

planes and battleships. Send 15c for 
sample plus catalog. Craft Aris, 246 Fifth 
Ave., New York City. 


PROPELLERS of Quality—All types, 3 
blade Airliner, sleds, boats, Motor con- 

Literature free, 

Standard Aerocraft, Ft. Worth, Texas. 


BUILD and fly your own motorcycle pow- 


ered monoplane, home. Easy. cheap. 
Tested plans, guaranteed, $1.00, Aerotech, 
Dearborn, Mich, 
Crackups, cheap. 
Send 25c for big War-Bargain catalogue. 
Used Aircraft Directory, Athens, Ohio. 


BABY CHICKS 
MODERN Brooder House 7 X 10, Raise 
95,2. Complete Plans and Specifications 
50c, B & B Mig., 1265 Epworth St,, At- 
lanta, Ga, 


BATTERIES, GENERATORS, ETC. 


EDISON Batteries: Power, Light, Five vear 
guarantees, Fifteen year life. Complete 
lighting equipment, Free literature, See- 


Jay Company, 321 Yonkers Avenue, Yon- 


kers, New York. 


DOUBLE battery life, reclaim dead bat- 
teries, reclaim motor oil. Simple. All 


for $1.00. Betke, Box 699, Borger, Texas. 


| BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut to shape boat patterns, 

blueprints. 715—38 feet. Illustrated 
"Build a Boat" catalog, 10c (coin), “How 
to Build Boats” book, $1.00. Cleveland 


. Boat Blueprint Co., Station An, Cleve- 
land, Ohio. 


| ELECTRIC Outboard Motors can be built 


from available parts with our 7 page 


working drawings and step-by-step in- 
' structions, Price $1.00, Silver Creek Pre- 


cision Corp., 3 Mechanic St,, Silver Creek, 
N. Y. 


MARINE Power—Easily convert any Ford 
motor (domestic and foreign) with Osco 

parts and kits, Complete catalogue 25c 

(coin). Osco Motors Corp., 2020 E. Orleans 

St.. Philadelphia, Pa. 

OUTBOARD Motors, Used and Rebuilts, 
Save money, Used parts. Bargain list 


free, Crandall-Hicks, 955 Commonwealth, 
Boston, Mass. 


SAIL your rowboat! Mast, boom, sail, $12. 
Trvsail, Brewster, M, Y, 


POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


BODY-BUILDING COURSES 


BAR-BELLS, Dumbbells. Exercise equip- 

ment, Courses, Special offers! Free book- 
let, Good Barbell Co., 3261-PS Watson, 
St. Louis 9, Missouri, 


HANDBALANCING easily learned. Write. 
Power, 923 W. Vine, Kalamazoo, Mich- 
igan. 


SUPER System of Natural Physical Train- 
ing. Free booklet. Harry Good, 3261—PS 
Watson Road, St. Louis 9, Missouri. 


LEARN Guerilla self-defense, Beats jiu- 
jitsu. Circular free, Crown Books, Char- 
lotte 9, Mich, 


BOOKS, PERIODICALS 


100,000 POST-WAR Jobs Abroad—lIndia, 

China, Burma, Japan, Russia, Malaya, 
South America, High wage contracts. No 
unemployment. Post-War U., S, participa- 
tion in world reconstruction and trade de- 
mands thousands of American-trained Me- 
chanics, Salesmen, Technicians, Engineers, 
Foremen, Laborers and Business Repre- 
sentatives—every trade needed. Our 15,- 
000-word, copyrighted report—compiled 
from Business, Professional, and Govern- 
ment sources—lists over 200 big U. S, firms 
with foreign interests, gives job informa- 
tion, salary brackets, contract tips, ap- 
plication letters, passport information, 
climatic conditions, etc. —-everything need- 
ed for your immediate application. $1. 
Return for refund in 7 days if not satis- 
fied. Pacific Industrial Research Bureau, 
202 Studio Building, Portland 5, Oregon. 


MAG AZINES—Business, vocational, Diver- 

sion, Current single copies only, Choose 
from 600 different publications, covering 
agriculture, art, aviation, beverage, con- 
struction, dogs, health, hobbies, insur- 
ance, medical, music, photograph, poultry, 
television, refrigeration, sports, watch- 
making and more than 150 other fields. 
List with prices free. Commercial Engrav- 
ing Publishing Company, 34S North Ritter, 
Indianapolis 1, Indiana. 


HYPNOTIZE anyone! Step by step the se- 
crets of hypnotism are revealed to you so 
you can hypnotize people easily, 264 pages 
of clearly written, practical instruction, No 
detail overlooked, Start mastering other 
people right away! Send for ‘Practical 
Lessons in Hypnotism’ by Dr. William 
Cook. Only $2.00. Ball Square Co., 210 
Fifth Ave.. Suite 1102, New York City. 


BRIDGE To Success, Prepare for tomor- 

row. Read and study today. Consult our 
book advising service free, Technical 
Books of all publishers. Select the best, 
Technicraft Book Co. Box 767 ( (B Grand 
Central Annex, New York 17, 
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“GLAMOROUS Live Model EST 

snapely girls. Risque silk stocking poses. 
Actual photographs 5x'7 glossy paper. 
$2.00 per set of 10 mailed anywhere. 3 dif- 
ferent sets $5.00, Corey's 442 No. Clark St., 
Chicago, Ill 


10 DAZZLING Hollywood beauties special 

award pictures 8x 10 two-tone; Grable, 
Turner, Sheridan, 7 others, Also postcard 
pictures of additional filmland beauties; all 
20 for $1.00. Hollywood Parade, Box 7F-7833 
DelValle Sta., Los Angeles, 


REWINDING Small Motors learn factory 

methods of rewinding alternating or di- 
rect motors at home. Help war effort by 
Keeping essential motors in service. Auto- 
graphed copy $2.50. A. C. Roe, 571 Prince- 
ton Blvd., Wilkinsburg 21, Pennsylvania, 


guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah, 
Alabama, 


MAGAZINES (back dated)—Foreign, do- 

mestic, arts. Ail publishers. Bargain 
prices, Also books, booklets, pin-ups, sub- 
scriptions. Catalogs 10c (stamps accepted). 
Cicerone's, 863 First Avenue, New York 17. 
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ANY Book (New, Used, Out-of-print. Rare) 

promptiv supplied! Lowest prices! Send 
for free bargain catalogue! Old Prof's Book 
Shop, S16 Arcadia Court, Pontiac, Michi- 
gan. 


MASSIVE Oriental Catalogs, Largest Line, 

Amazing Sale 25-757» Discount. Psychol- 
ogy, Occultism, Formulas, Magic. 
Cash, FOB Express. Deductible. 
science, Box 37, Chicago. 


EARN Money in any crowd, Call names of 


Tran- 


$2.00 | 


RECEIVE $3.00 Best-Seller Books for $1.00, 
monthly selection, on approva], no obli- 
gation, Kassin, 89 Louisa, Brooklyn, N, Y. 
PHOTOGRAPHERS! Pictures! Books! Lat- 
est lists—dime—Nu-Art, 2041 East 21st., 

Oakland 6, California. 
EI- 


LEARN powerful mental telepathy 10c, 
gin, 912 Benton, Nashville 4, Tenn. 


“A RATIONAL View of Life'"—$1, Ben- 


strangers; tell unspoken questions, Pro- . 


fessional course Mind Reading, Spirit Writ- 
ing, etc., $1.00 (postpaid), Scott, Box 31-E, 
Melbourne, Florida. 


MATH Mazic—Solves Problems Quickly! 


Includes marvelous calculator, short- 
cuts, trig, lino and Income Tax Charts. 
Fits vest pocket. 25c postpaid, U.S.A. 


Math Magic, Box 222, &hicago 90, Illinois. 


MATHEMATICS Dictionary saves time and 

trouble at a nominal cost. Send $3.00 
to The Digest Press, Dept, 3e, Van Nuys, 
California, 


GORGEOUS full-color pin-up 50 different 


$1.00; 160 different $3.00, Samples 10c. 
Theron Fox, 1024 Carolyn, San Jose 10, 
Calif. 


meee... eee 
PROVEN Facts on the cause and preven- 
tion of old age, Research Study for $1.00, 
Stayoung Foundation, Barto, Pennsylva- 
nia. 
GORGEOUS Glamour Girl 
i!» X 9's x 12 Different "5c. Free Illus- 
trated Catalog. Cavalier, 5448 Stanton, 
Pittsburgh 6, Pi 6, Penna, 
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PIN-UPS, Gorgeous girls, full color, Sam- 

ple 8x10 and 3i5x5!5 10c. Arthur Fowler, 
Room i, 697 Broadway, Somerville 43, 
Mass. 


BOOKS, (out- of-print, new, used) quickly 

supplied, many 35c bargains. Catalogue, 
T. Jamkowski, 18870 Marx Ave., Detroit 3, 
Michigan, 


BAVE money by writing for our lists of 

special cut-rate books, many at less than 
50% of original price, Pines, 144-34 "70th 
Avenue, Flushinz, New York, 


HOT Stuff! Big 6 x 9 envelope chockful 

stories, poems, folders, novelties, pin- 
ups, $1.00—Johnell 9821 Dequindre, De- 
troit 12, Mich. 


"PIN-UFPS.'" 180 Gorgeous Girl Subjects! 

Huge Bargain Pack $1.00. Clover Novel- 
ty Company, Dept, 35-GG, Hollis 7, New 
York. 


“GIGANTIC Fun Package'"—450 jokes: 

150 Illustrations; 28 snappy novelties: 
girl’s photos;—-$1.00. Olssen, 85-34 148th 
St.. Jamaica 2, N., Y. ws 
ART Photographs! Genuine 5x7 Inch 

Glossy Prints! Samples and Complete 
Lists $2.00.—None Free, James Reed, 
Dept. R-4, Hollis 7, N. Y. 


300 TESTED Moneymakers: 64 pages; 25c. 

Business secrets, formulas, wholesale 
supply sources, mail order information. 
Bookmaster; 588-A, Stillwater, Oklahoma, 


ARTISTIC girl pietures. Beautiful models 

in poses that will thrill you. 20 to the 
set for $1.00 postpaid. Roberts, Box 2622 
St. Johns Sta., Portland 3, Oregon. 


PIN UP pictures. Real models. 40 for 
$1.00. AJl different, postcard size. C, A. 
Scott, P.O. Box 342, Covington, Ky, 


“ROCKETS—New Trail To Empire!" Fas- 
cinating! Complete! $2.00, R. L, Farns- 
worth, Gien Ellyn, Illinois. 


BOOKFINDERS! (New-Used-Scarce Books) 
Secured promptly, Send wants, Clifton, 
Box 2233, Capitol Station, Austin, Texas. 


Reed Novelty, Dept, R-4, Box 24, Queens 
Village, New York. 
5 MOST read mail order magazines, 20c. 


Armand Cartier, 695B North, Pittsfield, 
Mass. 


jamin Seibert, Urbana, Ohio. 


ADULT Books:—Catalog, Sample 25c, Le- 
favor, Box 229, San Bernardino, Calif, 


|. WANT Beautiful Pin-Ups? Rush postcard! 


ART Magazines 25c, 6— $1.00; 


Warrner, 114 N, Eim, Jackson, Michigan. 


catalogue 
10c, Signs, Farmington, Missouri, 


BUILD IT YOURSELF 


ELECTRIC Cannon, toy. No explosives, 110 
volts. Build from scrap, Drawings, In- 
structions, Photograph 50c. Photograph 

Dime. Hamilton, 650 South 20th Street, 


. Newark 3, N. J. 


Pin-ups. — 


WATER Softener. Plans and instructions 

for Building $1.00. Your Plumber has 
"0*5 of the Material. Parts prices list attd. 
Sweigart, 904 Grand, Des Moines 9, Iowa. 


POWER your lawnmower, electrically or 


gas engihe. Easily done. Plans $1.00 
each. Zander, 935-20th, South Bend 15, 
Indiana. 


MAKE your own, and sell to friends, re- 
chargeable flash light batteries, Instruc- 
tions $1.00. Rosengren, Hyannis, Mass. 


BUSINESS OPPORTUNITIES 


START Home Business making statuary, 

plaques, &rt goods, novelties, souvenirs, 
concrete pottery, garden furniture, arti- 
ficial marble flooring, liquid marble, Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS7, Glencoe, Illinois. 
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MECHANICALLY Inclined Men--Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how, Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
icd Free literature, y Supply, 
Chicago. 


, $0920 iw, vEniral AVE, Vice. 


LIQUID Marble; snow-white, multi-col- 

ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear, Any color, No 
priorities, Flexible molds, Plaster casting, 
Get into the blg money now, Full infor- 
mation given free.  Write--Compo-Tex, 
Box 786-F, Bt, Louis, Mo. 


COLOR Concrete with Chemicals. Big 
money making Hollywood style pottery, 
birdbaths, without moulds. Wishing-wells, 
stucco-rock, benches, Marbling, cement 
water-paints. 10c brings sample, literature, 
Pictures. Hollywood Cementcraft, 8530 
Wonderland, Hollywood 46, California, 


THOUSANDS of alarm clocks need repair- 

ing. Jewelry stores swamped, Our simpli- 
fied course teaches you how to repair these 
clocks, Necessary tools and supplies 
furnished with course, Alarm Clock Repair 
Service. Dept. 3, P.O. Box 1993, Houston, 
Texas. 


LEARN mail order business from ground 
up, Leading authorities write for Pro- 
gressive Mail Trade, Outstanding mail or- 


Ger magazine, 12 big issues $1.00, Money- 


: bathroom fixtures, ete., 


back guarantee, Pewitt Publications, 605 
Clayton, San Francisco 17, Calif. 


GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
by late method. 


: No tanks or shop required, outfit vb ow ces 


. Free Booklet, 
: eatur, Illinois. 


64 ART-Cards of Gorgeous Beauties $1.00, j VITAMINS Our high quality, low priced 


Buy War Savings Bonds and Stamps regularly. 


Gunmetal Co., Ave, E, De- 


formula packed (in small lots) under 
your own private label. Big profit selling 
stores, agents, and consumers, Samples, 
prices, and literature free. The Gibson 
Company, Gibson Building, Harlan, Iowa. 
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LEARN Refrigeration Service, Open your 

own business. Small capital required. 
Easy work. Fine opportunity for older 
men, Easy illustrated home course. Low 
cost. Free Booklet. Mechanics School, 
Dept. S-31, 4701 West Pico, Los Angeles 6. 


FIRE extinguisher, start your own busi- 

ness, formula for contents, where to get 
container, complete instructions for ad- 
vertising and selling, get everything needed 
in your home town, $1.00, Box 45, Mission 
City, B.C., Canada. | 


500% PROFIT—632 page cloth bound vol- 

ume contains thousands of profitable 
Formulas plus names and addresses of 
Firms who supply needed materials, $2.00 
Postpaid. Kerstone, 2330 Scotten, Detroit. 


START a Sweet Shop at home, Small cap- 
. good profits. Complete Course by 
veteran baker. First lesson $1.00. Satis- 
faction or money back. Jesse Collier, Jr., 
Route 6, Hattiesburg, Miss, 


PROFITABLE Home Business, Sensation- 
al New Course. Flexible Mold Making, 
Novelty Casting. No priorities, Valuable 


folder free, Plastic Arts Studio, Route 4, | 


Muncie, Indiana. 


Specialties Co., 125 N, Erie St., Toledo 2, 

Ohio. | - 

RUBBERFORM—Plastic: Waterproof, elas- 
tic flexible mold making liquid, Sample 


START Wholesale distributing business. 
Complete mail sales campaign literature 
free. Rolex, 216A Degraw, Brooklyn, N. Y. 


MOLD-MAKING, Plaster casting. Money- | 


making Business. Literature Free. 


Kemilo, Park Ridge, Illinois. 


WEBER  Typewriter Mechanics School. 
Simplified homestudy. Repairing in- 
creasing, Hollywood 27, Calif. 


127 MONEY making opportunities, local — 


and mail order—Investigate. Elite Co., 
214A Grand St., New York. 


PROFITABLE business for you. Informa- 
ane Rily, 14568 Superior, Cleveland 
3 io. 


and cast Real Plastics. Send 
envelope. Box 498, Gainesville, Texas. 


GUARANTEED Income!! Grind lawn mow- 
ers, $800.00 reported!! Mowers, Janes- 
ville, Wisconsin, | 


“THE Key To Wealth", Our folio (sent 
Free) will interest you. F, 
165, Chicago 90, III. 


BUILD Miracle Homes, Yours. Others, En- 
joy prosperity, Particulars. Chamberlain, 
313 Fitzsimons Building, Pittsburgh, Pa. 


rises iS rea adem cet ara Mecca i, ili ns BE 
BEFORE you invest in mail selling ventures 
investigate our ‘‘what is your future’ 


' setup. Houston Maupin, Tipp City 10, Ohio, 


int with instructions $1.25 postpaid. Gal- | 


on $7.00. Plastic Products, 1410 Belmont, 
Chicago. 


START Mailorder Bookshop — Everything 

furnished; publisher cooperation, 25c 
brings booklet. exclusive setup, sample, ex- 
citing ideas. General Publications, Ossin- 
ing 1, New York, 


“HOW To Make Simple Molds and Plaster | 


Booklet 25c, Plastercraft, 
Cleveland 3, Ohio. 


pular novelties! - 
406 E. 43rd St., | 


EARN dollar profits by mail, spare time. | 


Easy starting, helpful guidance. Gain 
independence. Write Lemco, St. 


Shores, Michigan. 


Clair | 


I MAKE a good living from my home by | 


Postal 
New 


You could do likewise, 
detalls. UAR Dunbar, 


MAIL order business training insures your 

post-war future. Write today. Schroy 
System of Self-Advancement. Box 8084, 
Market Station, Los Angeles 21, Califo:nia, 


NEW cheap lawn mower Sharpeners, Hand 
or Power operated. Portable, Detaiis for 
2 vtr, 142 Gaylord St., 


LIQUID Marble — Marvelous, colorful! 

ee sprayed, molded. Rubberlastic 
molds! a 
free. Marbelizing Service, Edwardsville, Ill. 


INCORPORATE in Delaware. 

vantages. Free details. Corporation Fis- 
cal Company, Inc., Delaware Trust Build- 
ing, Wilmington, Delaware. | 
MAKE Money at home. New Booklet con- 


taining profit enu plans for starting 
Mail Order or Local 


c 


Composition Flooring! Particulars 


Many ad- 


usiness Price 25c. | 


Gordan Publishers, Box 23, Pawtucket. R.I. | 


mht la Ji nia I latter i a 
FLEXIBLE molds made at home without | 


equipment—few cents each! Instructions 
—formula—sample, 25c. H. Tooker, 630-N 
Chestnut, Hamilton, Ohio. 


FOUR Books 228 exciting pages on mail 
order work 150 ideas, plans, methods, 

$1.00 postpaid. $1.00 cash coupon with 

order. June, 101 Beech, Holyoke, Mass. 


GROW Dwarfed trees few inches high for 

yourself or sell instructions 15c. Charles 
McGuire, P.O, Box 628, Dept. E., Seattle 
11, Washington. 


OPERATE Moner 

Business. Instructions 
Dept. A, 269 West Broadway, 
Maine. 


AFTER The War Then What? Go in busi- 

ness sell by mail. Big profit. Fully 
guaranteed, Dr, G, Anthony, 210 5th Ave,, 
New York. 


B 
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MAIL and distribute circulars; wonderful 
opportunity. Miracle Factories, Consho- 

hocken, Pa. _ | 

RAISE Angora Rabbits— Wool brings $8.00 
pound. Particulars free. Grinstead's, Ed- 

wardsville, Illinois. ) 

FIVE big mailorder magazines 20c, Lewis 
Company, 828-K Carpenter, Oak Park, 

DL. Wee NEP 

WHOLESALE Vitamins, Free Catalog and 
Plans. National Products Company, 

START Profitable Home Business! Free 
information! Rayco, Box 124k, Newport 

News, Virginia. ! 

10 Mailorder magazines, including 64 page 
publication—20c, Weyl, Box 202-NB, 

Columbus 16, Ohio. | 

OPERATE Nut Vending Machines. Boben- 
myer, 213 Commercial Bank, Peoria, Illi- 

nois. 
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F-R-E-E Literature Explains Profitable 
Home Mailorder. Cutler Publishers, Read- 

ing, Penna. | 

NEW Booklet "Getting Dollars by Mail" 
10c. Terrill, Bogard 1, Mo, 

START a Vending Machine Route, Free 
List. Austin, 3234 Sterling, Alameda, Cal. 

MAGAZINE, Moneymaking offers, Big 
mail Stamp, Roy, 214 Wade, Cincinnati. 

GROW Drug Plants and Grow Rich, Box 
423, Kellogg, Idaho, y 

GARAGE doors dashboard controlled. Look 
under “Automobiles”. 


BUSINESS RERVICE 


WASHINGTON, D. C. We represent you 
here, also receive and forward your mail. 
Service Bureau, 1401 25th Street, S. E, 


CAMERAS, PHOTO SUPPLIES 


Pin-Up Art! Available as follows: 


made—10 for $1.00, 25 for $2.00. J5mm 
Black and White Positive Transparencies 
for projection, 2^ dd ing unmounted-—15 for 
$1.00, 55 for $3.00, All Postpaid. Send self 
addressed envelope with order for quick 
service, Cinema Artists Studios, Box 328- M, 
Hollywood 28, Calif. 


AMATEUR Photographers attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it. rite 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St., Boston, Mass. 


Buy War Savings Bonds and Stamps regularly. 


BASS Says: War time proves Bass leader- 

ship. Amazing selection of finest sLill 
cameras—Leica, Contax, Korelle Reflex, 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your moncy refunded. Bass buys ‘em, 
‘em, trades "em. Bass Camera Company, 
Dept. SP. 179 W. Madison St., Chicago, III. 


OIL coloring photographs a fascinating 

hobby or profitable business. Learn at 
home. Easy simplified method, Previous 
experience unnecessary. Send for free in- 
formation and requirements, National Art 
School, 1315 Michigan, Dept, 1745, Chi- 


| cago. 


Alsen, Box | 
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CASH! Spot cash for cameras, lenses, bi- 

noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de- 
pendability insures honorable dealings. 
Bass Camera Company, 179 West Madison 
Street, Chicago, Illinois. 


MAKE money In photography. Learn quickly 

at home, Easy plan. Previous experience 
unnecessary, Common school education suf- 
ficient. Booklet and requirements free. 
American School of Photography, 1315 
Michigan, Dept. 1744, Chicago 5, 


AT Last—Air and Lizht defying patented 
developers, Will not spoil when not in 

use. LT-30 soft-working, LT-17 medium- 

contrast, Quart 50c, Graphic Economy De- 

your Co., 1624 S, Trumbull, Chicago 23, 
nois. 


CAMERAS and Photographic Equipment 

Wanted. High cash prices paid. Write. 
Sommers Camera Exchange, 1410 New 
York Avenue, Washington, D. C. 


ENLARGERS—Build your own, Kit of 

parts, $6.00. Free particulars, Crescent 
Engineering, Box 251-C, South Pasadena, 
California, 


"PHOTO Profits’ Folio—25c. Herman 
Neely, Box 230, Somerset, Kentucky, 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


BARGAINS—Books and courses on Sign, 
Poster Painting. Cartooning. Quick 
Landscape Painting. Story Writing, etc. 
Write today for Big Illustrated List Free. 
Art Book Shop, Kimmswick 4, Missouri. 


POCKET Size Cartoon Course—22 Easy 

Lessons, over 200 sketches including fig- 
ures and lettering, Prepared by nationally 
known artist, Mailed postpaid on receipt of 
25c in coin. Snack-Pack Co., 32 E, Georgia 
St., Indianapolis 4, Ind. 


BEST Complete cartoon course with artists 

kit—$1.00. Membership Cartoonists As- 
sociation free, Cartoon Publishing Co., 
West Springfield, Mass. 


SIGNS made easily. Instructions and ten 
sets modern alphabets; numerals pat- 

terns, Sizes up to eight inches. All for 

1.00. Co-Op Service, Box 638, Chicago. 


QUICK Landscape Painting Course $3.00, 
Catalogue 10c, Signs, Farmington, Mis- 
souri. 


LEARN Cartooning. Earn while you learn. 
Plans, markets. Hartman, 2438 W. Lin- 
coln, Nebraska. 


COMMERCIAL Art. Animals, Figures, Car- 
toons. Cora Wright, Arroyo Grande, 
Calif. 


DRAW Gorgeous Gals, Complete course 
50c. Norman Beier, Crawfordsville, Ind. 


CHALK TALK STUNTS 


CHALK Talks, Laugh Producing Program 
$1.00. Illustrated Catalog 10c. Cartoon- 
ist Balda, Oshkosh, Wisconsin, 


CHEMICALS & APPARATUS 


LUMINOUS Paints, ready-mixed, Five Col- 
. ors Phosphorescent $1.00. Five Colors 
Fluorescent $1.00. Each color covers four 
to six square inches. Card showing the ten 
colors on inch squares 25c. Catalog of 
Electroscopes, Radium Paint, etc. free with 
above. Catalog alone 10c. Hammer Lab- 
oratory, Denver 7, Colorado, 


POPULAR SCIENCE 


postage for free 44 page catalog. 


M26, Biological ww Me 1176 Mt. Hope | 


Ave., Rochester 7, 


THE House o of D ihe Home of Supplies 


for Amateur Chemists, New Idea Home 
Laboratory Chemical Kits and Apparatus 
Outfits for Home Experimenting. 


John H, Winn, Dept. 607, 24 West 23 St, 
New York, 


100 DIFFERENT Chemicals, One ounce or 


more each. Excellent opportunity for di- 
versified laboratory stock, $6.90, Midwest 
Chemical Co., 3724 Second Ave., South 
Minneapolis, Minnesota, 


HANDBOOK for Chemical Experimenters, 
Hundreds of experiments; illustrated; 
50c. Experiment Booklet, 15c. Chemical 


Catalog, 5c, Reading Scientific Co., Read- | 


ing, Pa. 


experiment booklet inciuded with 
Deluxe 25 Piece chemical and apparatus 
$1.00 postpaid. Colonial Chemical, 
Brockton 28, Mass. 


600 SQUARE inches luminous cloth. 12 

fluorescent crayons, Four ounces lumi- 
nous paint $2.00, C, Franklin Miller, 18 
West 39th St., Wilmington, Del. 


CHEMICALS at a bargain, 21 different 

chemicals in 3 oz. assortment at $4.98. 
Choice limited. Universal Chemical Co., 
479 Jay Street, Rochester 11, N, Y. 


LABORATORY Supplies at  Wnhoiesale 

Prices: Chemistry, Biology, Physics, Cat- 
alogue, 10c. National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908, 


FREE Catalog: Chemistry, Mineralogy 
Biology. Special: 
microscope, send $3.00. 
tories, Evanston, Illinois, 


SPECTROSCOPE for quick chemical analy- 
i $2.50. T. A. Cutting, Campbell 3 
Cali. 


LUMINOUS Paints will glow in dark, Six 
colors, Fairmount Chemical Co., 136 Lib- 
erty 5t., New York City 6. 


COLCHICINE—Creates New Mutant Plants 
—Experiments Magazine & Booklet 25c. 
Questop-277 Washington, Newton 58, Mass, 


“CHEMISTRY For Beginners," ''Chemis- 
try Of Familiar Things''—50c for both 


Tracey Labora- 


books. Waltman, 398 Broadway, New York. . 
e. Enclose 3c Post- ` 


FREE chemical catalo 
age. Greenwood, 398 Broadway. N, 


COIN COLLECTING 


WE buy Indian Pennies, Lincoln Pennies 

and Old Rare Coins. Highest Prices 
paid. Indian Pennies worth up to $15.00 
each, Lincoln Pennies up to $2.00 each, 
Other Rare Coins $5.00 to $2000.00 each. 
Send 10c today for pew 1944 price cata- 
logue of all wanted U. Coins. American 
Rare Coin Co., Dept. 4, Transportation 
Bldg.. Chicago. 


FREE! Foreign coin, banknote and Coin 

Collectors’ Illustrated Catalog to ap- 

proval service applicants. Send 3c postage. 

to $20 cash paid for Indian head cents. 

All dates wanted. Buying list 10c. Tatham, 
Coinco., Springfleld-D50, Mass. 


DOLLAR Assortments. Every item differ- 

ent. 22 Paper Monies; 10 Encased Post- 
age Stamp Money; 30 Foreign Coins; 25 
Indian Head Cents; any assortment $1.00, 
Bieta ton, 157M West Lake, Chicago 1, 
Jil. 


I- S fun collecting coins, using albums, 

providing spaces for each date. Albums 
for pennies, nickels, dimes, quarters, 
halves, or dollars, only 25c each. Ben's 
Coin Company, 72 West Washington, Room 
204, Chicago 2, Illinois. 


30 DIFFERENT Foreign Coins $1.00. 100 
Different $4.00. 50 mixed Indian cents 

$1.00. Lists, Gold coins Bought, Sold, Del- 

monte, 725 West 172, New York 32. 
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POPULAR SCIENCE OPPORTUNITIES 


WILL pay $10.00 each for certain Lincoln 


Pennies! Indianheads $50.00: Dimes 


| $1,000.00 Catalogue 10c. Federal Coin Ex- 


change, 6-PS, Columbus, Ohio. 


COMMEMORATIVE $! Lam arent oe 

Long-Island, Texas, re Columbian, 
$1.50 ea. Illustrated Cata og. 10c. Nor- 
man Shultz, Salt Lake 9, Uta 


READ “Popular Hobbies'' for latest coin 
news. Six months, 25c. Box 710, Los 
Angeles 53, California. 


10 INDIAN Head cents, different dates, 
also pricelists, 40c. Schultz, 1053354 Rich- 
wood, Cincinnati, 


WE purchase all EET pennies. Com- 
plete catalogue 10c. Waltman, 398 Broad- 
way, New York, 


COINS for sale—Catalogue 6c. 
Coin Mart, Columbus, Ohio. 


CONTESTS 


WIN Prizes! Free—“‘Contest Bulletin”. 
Box Eleven, Station G, New York 19 


CONSULTING ENGINEERS 
MECHANICAL drafting, designing of ma- 
chinery, jigs, fixtures, products. Van 
pi 1500 Cadillac Square Building, De- 
troit 26. 


Federal 
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DETECTIVES 


a a SS a A!KU—) 
DETECTIVE training-Secret investigations 
-Easy method-Fingerprints. Booklet Free 
International Detective System, 1701-P 
Monroe N.E., Washington 18, D. C. 


perience unnecessary. Write, 
P-125 West 86th. N. Y., N. Y. 


DETECTIVE Training, Phillips Secret 
Service, 1917-C North Kenneth, Chicago, 

Ilinois. 

FINGERPRINT Powder: new and superior 
powder. William Croll, Box 502, Norris- 

town. Penna, | 

FINGERPRINT and Detective information 

Frank Mashak, 4ll4-a Olive, St. 


DOGS. BIRDS, PETS, RABBITS 


WILD Geese, Ducks, Peafowl, Pheasant, 
Pigeons, rabbits. Prices Free. Jewel 

Game Farm, Danville, Ill. 

RABBITS: Flemish Giants, New Zealands, 
Reasonably priced. Franklin Young, 

Riverhead, Long Island, New York. 


MICE, Rabbits, PIRE HE err dE list 10c. 
Houck Company, ifi 


STANDARD Rabbit r EA Pa. 


3 years $1.00. Sample dime. 
DRAFTING INSTRUMENTS 


SAVE on drafting materials. Free catalog. 
Draftsmen's Supply Co., 19 South Wells, 
Chicago 6. 


DRAWING & ART SUPPLIES 


BENE cuia oar sacas abe ae NE 
3 COMPLETE Artists sets, oil colors, wa- 

ter colors, pastels, for $8. 00, Separately 
$2.69 each set, Edward's, 818 66th Ave., 
Philadelphia, Pennsylvania. 


i Lá 
EDUCATIONAL & INSTRUCTION 


GOOD Jobs and a Sound Postwar Future 

for you in hotel and institutional field, 
government housing, food and recreation 
projects. Men and women—all ages—needed 
for well-paid positions that offer color, ex- 
citement, ever-new and fascinating duties. 


Record- breaking business in hotels, clubs, . 


institutions means even greater opportuni- 
ties. "€ School receiving calls for man- 
hostesses, executive Rica ila 


essential business mpor offers splendid OP- | CLINICAL Laboratory Technicians in great 


porum em in war or peace, good times or 
bad. Previous experience proved unneces- 
sary! No need to leave your job to quality. 
A good grade school education, plus Lewis 
Training qualifies you at home, in spare 
time, Our National Placement Bureau 
helps to place you—and our amazing Certi- 
fied Job Plan—actually guarantees you will 
"make good'" when placed. Write today 
for free book! Lewis Hotel Training School, 
Room CR-2768, Washington 7, D. C. (First 
and only School of its kind—Now in its 
28th year.) 


| spare time, Easy tuition payments, 


-Ea TEn 


| gineer's 
|! Mondell Institute, 230 West 41 St., N. YX. 


MAKE Up to $25-$35 week as a trained 

practical nurse, Learn quickly at home, 
Earn 
while you learn—many earn hundreds of 
dollars while studying. Easy to understand 
lessons, endorsed by physicians. High 
school not required. Our 45th year. Write 
for free booklet and sample lesson pages. 
Chicago School of Nursing. Dept. TE-7, 
Chicago. 


oer Sasi e E m M E 
EARN Certified Grapho-Analyst degree 
analyzing handwriting. Students report 
earnings up to $1.00 an hour spare time, 
$75 weekly, full time Graduates in em- 
Ployment, credit agencies, police depart- 
ments, courts, business and in private 
Practice as Personal Problem and Voca- 
tional Advisers. “Fully illustrated Grapho- 
Analyst and 3000 word illustrated lesson 
free. Institute, Box 1150, Joplin, Mo. 


WHY Don't You Write? Writing short sto- 

Ties, articles, etc., Will enable you to 
earn extra money. In your spare time We 
teach you to write the way newspaper men 
learn—by writing. Free "Writing Aptitude 
Test” tells whether you possess the funda- 
mental qualities «essential to successful 
writing, Write today! Newspaper Institute 
of America, Suite 566-H, One Park Avenue, 


| New York 16, N. Y, 


NEW writers needed to re-write ideas in 

newspapers, magazines, and books. 
Splendid opportunity to “break into'' fas- 
cinating writing field, May bring you up 
to $5.00 per hour spare time. Experience 


' unnecessary, Write today for Free details. 


No obligation. Postcard wil do. Comfort 
Writer's Service, 210-R South Seventh St. 
2, St. Louis, Mo. 


PSYCHOLOGY teaches about mind. Bio- 
Psychology teaches about powers of 
mind over body. Use powers subconscious 
mind. Grow. Broaden education. Develop 
personality. Control emotions. Succeed. 
Correspondence. Dept. P, Taylor School of 
Bio-Psychology, Chattanooga 1, Tenn. 


CARPENTERS, we teach the square in five 


easy lessons by mail. Our 14 size practice 
square and simplified instructions does the 


| work. Free information, better still send 


quarter for practice square and partial les- 
son. Buiiders’ Topics, Medical Arts Bldg., 


Seattle, Washington, 


| WELDING—Electric Arc. Learn quickly by by 


actual practice at Hobart Welding 
School. Individual instruction at bare cost 
of materials used. "5c in stamps brings 
valuable Welding lessons postpaid and full 
particulars, Hobart Welding School, Box 
P-742, Troy, Ohio, 


"PROOF of the Existence and Immortality 

of the Soul," from & scientific and logi- 
cal standpoint. Also includes brief and 
comprehensive analysis of the mind. Price 
20c. Wm E. Dreyer, 39 So, 8th Street, 
Newark 7, N, J. 


RADIO Engineering, Broadcasting, Servic- 

ing, Electronics, Aviation, Marine & Police 
Radio taught thoroughly. All expenses low. 
Co-educational. Catalog free. Valparaiso 
Technical Institute, Dept. 500, Valparaiso, 
Ind. 


GOOD “Used” self-instruction educational 
books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 


: plete information and 92-page illustrated 


bargain catalog Free, Write. Nelson Com- 
pany, Dept. 2-01, Chicago 4, 


demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 9'73-B, 


| Austin 5, Texas. 
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MATHEMATICS, Arithmetic, Algebra, Ge- 

ometry, Trigonometry, Calculus, Phys- 
ics, Problems solved, Pre-inductions, Re- 
fresher Courses, Architect's Surveyor's En- 
Licenses, Qucsiions, Answers. 


Buy War Savings Bonds and Stamps regularly. 39 


PLASTICS! Big opportunities in new In- 

dustry. Get in on ground floor, Send > 
$1.00 today for Short-cut study course, to 
Plastics Development Association, Berke- 
Jey, California, 


BECOME a Doctor of Metaphysics (Ms.D.). 

Teach secret of contentment, happiness. 
Solve mental worries. Free book. College | 
of Universal Truth, 5651-A North Ashland, 
Chicago. 


PREPARE now for tremendous opportuni- 
ties in new fields of Radio after the war. 


Training for Federal Licenses. Write for | 


particulars, American Radio Institute, 48 
Fast 23 Street, New York 10. 


PIANISTS: Greatly improve playing, tech- 

nic, accuracy, memorizing, sightreading, 
thru Mental-Muscular Co-ordination. Quick 
results, Free booklet, Write Broadwell Stu- 
dios, Dept. 194-G, Covina, Calif. 


EXCEPTIONAL  Peacetime Opporiunity. 

Operate a Collection Agency Hre dit Bu- 
reau. Quickly learned. any make $5000 
yearly, up. Write Cole Associates, Syra- 
cuse. New York, 


ALPHABET Ruler—make standard letters 

for signs with one device. Fermanent 
knowledge, Instructions and Ruler $2.00 
postpaid. Alphabet Ruler, Melvindale, 
Mich. 


PLASTICS—Learn easy method at home. 
No equipment, Perfect castings and 

moulds, 10¢c pound. Formula 35c. Mayfair 

Shop, 3438 Vista, Philadelphia, Pa. 


ASTROLOGY—Learn to forecast coming 

events—Astrology taught by correspond- 
ence, Learn by my easy method. Anna 
Custis, 201 E. Phila, St., York, Pa. 


STOP Radio Noises! ARE. New Booklet 
tells how, $1.00. Moneyback Guarantee. 

Inauiries answered, Rowe Company, 660 

Mission, San Francisco 5, California, 


USED Correspondence Courses and Techni- 

cal Books Bought, Sold, Rented, Catalog 
Free. Educational Exchange, Henagar, 
Alabama. 


PLASTIC Engineering pays big. Home 

study course, Low cost, Easy terms, Free 
booklet. Ohio Institute of Technology, Box 
P-165, Greenville, Ohio. 


AMAZING Bargains! New-Used Encyclo- 

pedias - reference - technical - adult books, 
Clifton, Box 2233 Capitol, Station, Austin, 
Texas. 


ENJOY Health! Become professional Acro- 

bat. Free Health Book, Write! Enoff, 
21548, North 52nd Street, Milwaukee Wis- 
consin. 


REFRIGERATION Service Course. 24 il- 
lustrated manuals. Easy, quick, low cost. 
Free booklet. Mechanics School, Dept. 
8-30. 4701 West Pico, Los Angeles 6. 
THIRTY Volumes—Catlin—Inman—Park- 
man —Perrot — Prescott — $100.00, Sted- 
man, Berlin, Wisconsin. 


LOCKSMITH Course, Lock-picking, key- 
fitting, etc, $1.00 prepaid. Miller's Key 
Shop, Canadian, Texas, 


HOME Studycourse, drugless therapy, Free 
literature, Institute of Drugless Therapy, 
Tama, Iowa. 


PROPHETS approximated FDR's name, 
Christ is hére! Dime. Nichols, Box 85, 
Waltham, Mass. 


HEAT Treat Booklet $1.00. Blacksmith 
Tempering 50c, Smith, Box 202 East 

Lansing, Michigan, 

LEARN Powerful Mental Telepathy 25c. 
Elgin, 912 Benton, Nashville 4, Ten- 

nessee. 


VENTRILOQUISM Complete Instructions 
Only $1. Lesieur, 77 Wellesley, Toronto, 
Canada. 


"SUREHAND'" Legible Shorthand is 25c. 
Jesse L. Cook, Bartow, Florida, 


LEARN drafting: Earn $200-$300 month, 
Monroe Institute, PS-7, Alton, Illinois. 


ELECTRICAL SUPPLIES & EQUIP. 


NOW-—Repair your own electrical appli- 

ances with Chanite Self-welding, Electri- 
cal Heating, Element Flux. Instructions, 
delivered, price $1.00, Chanite Sales Com- 
pany, 914 South Main, Fort Worth, Texas, 
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LATEST manual on multispeed three phase 

motors is now available. Price $2.00. 
Satisfaction Guaranteed. Electric Gener- 
ator Mfg. Co., 1333 N., Dale St., St. Paul 3, 
Minnesota. 


ELECTRICAL Appliance Repair Course, 24 

Illustrated manuals, Easy, quick, low 
cost, Pacific School, 4703 West Pico, Los 
Angeles 6, Calif, 


ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 

4515-C Cottage Grove. Chicago 15. 

MOTOR Winding Data—Plans—$1.00, Ter- 

wut Sales—Central Station 1676—Toledo, 
hio. 


6 FT. Ironing Cords $1.00, with. switch 
$1,50, replacement elements $1.50, Marko 
Supply, 2924 Logan Blvd., Chicago 47, Ill. 


GARAGE doors dashboard controlled. Look 
under ^'Automobiles'', 


ELECTRIC FENCERS $3.75. Write, Whole- 
sale Fence, Hales Corners, Wisconsin. 


ENGINES, MOTORS, ETC. 


NATIONALLY known new 1/50th hp, 24-30 

volts, 60-cycle 4.p.m. induction motors, 
$1.98 each postpaid. Troysales, Box 562, 
Minneapolis, Minnesota. 


MOTORS G.E. Repulsion, Flange Mount 

14 h.p. llov 60cy 3400 r.p.m. Rebuilt 
re. .90, Pioneer, 120 Chambers, New York 
ity. 


WINDING Data, listing 225 motors, single 
and three phase, $1.00, Motor Data, Box 
7631, Kansas City 3, Mo. 


FARMS, OTHER REAL ESTATE 


GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 


typical farms. Specify which state. 


aw, 120 Northern Pacific Ry., St. Paul 
Minn. 
FARM Catalog Mailed Free. Hundreds of 


Bargains New York, Connecticut, New 
Jeteey and 21 other states Maine to Flori- 
da, west to Texas, California 2nd Oregon. 
Strout Realy, 255-ZB 4th Ave., New York 
OZARE Lands for all purposes, Actual 

River frontages. 5 acres $90.00 and up- 
wards. Free list and literature. Hubbard, 
269 Grossman Bldg., Kansas City, Kansas. 


WISCONSIN, Minnesota Lake Frontage 


$7.00 Acre, Dept. 54-C, Brainerd, Minn. 


FIELD GLASSES, 
TELESCOPES, ETC. 


POWERFUL Telescope Lens Kit—-Consists 

3" diameter "75" focus objective—50X and 
100X astronomical eyepieces. Builds six 
foot refracting telescope. Guaranteed show 
Moon's craters, rings Saturn, moons Jupi- 
ter, double stars, etc. While they last 
$1. 95 postpaid. With 50X terrestrial eye- 
piece $2.95. Also experimenters, 16 piece op- 
tical kit—includes 12 assorted lenses com- 
bining into numerous optical hook-ups 
$1.00. Stamp brings literature—telescope 
construction DA tet chart for measur- 
ing definition—power—field any telescope 
or binoculars, Pfleegor Optical Co., PS-7, 
Sunbury, Pa. 


MICROSCOPES, Telescopes, Binoculars; 

all scientific, chemical laboratory appa- 
ratus—bought, exchanged, repaired. Ex- 
clusively our business with a background 
of over 17 years of courteous, satisfactory 
dealing. Not get-rich-quick speculators. 
Trial will show we know our equipment; 
highest prices paid. Harry Ross, 66 West 
Broadway, New York. 


MICROSCOPES 15 years—Buying—Selling 
— Exchanging — Repairing — Accessor- 
les — Research — Industrial — Amateur. 
National Scientific Instrument Co.. 119 
Chambers Street, New York City 7. 


MAKE Your Own 100% astronomical tele- 

scope. Lenses and instructions $1.00. 
en alone 10c. Carl Jamer, Manor- 
ville, i 


ASTRONOMICAL Telescopes, Binoculars, 

Cameras, Microscopes; Bought, sold, re- 
paired, Send 10¢ for list of instruments 
wanted. Rasmussen & Reece, 41 Market, 
Amsterdam, N, 


Buy War Savings Bonds and Stamps regularly. 
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MAKE your own powerful microscope. 

Lenses and instructions, 50x $1.00, 100x 
$1.50, 200x $2.00. Instructions alone 10c. 
Carl Jamer, Manorville, New York, 


FOODS 


ap ge a srs 
DELICIOUS Goat cheese (not rationed) di- 

gests easier. Also mildly laxative, Pound 
$1.25; three pounds $3.50, Postpaid. Twin 
Pine Goat Farm, Bismark Road, Wantagh, 
N. X, 


FOR THE HOME 
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SPICY party records $1.00, Free list, 615 

metal record blanks 19c, Kodachrome 
Art Slides 39c. Westinghouse Electric Cof- 
feemaker $8.95. Pen and Pencil set $1.98. 
Meyer ] Hurwitz Co., East Saint Louis, In. 


SHARPEN your lawn mower, Handy, inex- 

pensive method saves dollars. Profession- 
alresults. Instructions 50c, Dencraft, Box 
6, Ampere, N. J. 


| MEND socks, shirts without sewing. 


—€———————————————————————————————————"»»- ' "——hU——————— ————— !""""""C"""""""""-— : "x 


|, ing inventions. 


| CAUTION, 


treated colored cloth 
Kohrn, 350 Irving Ave., 


our specially 
Patches. Kit 25c, 
Brooklyn, N. Y. 


FOR INVENTORS 


WHAT Should You Invent? Our Free Book 

tells you what today's inventive market 
wants—how to put down, patent and sell 
your ideas. Scores of letters in our files 
attest to the modern demand p inven- 
tions—our long experience as Registered 
Patent Attorneys will] help you. Get our 
Free book, “How to Protect, Finance and 
Sell Your Inventlon," Also special docu- 
ment free, “Invention Record" on which 
to sketch and describe your invention. 
Write today. No obligation. McMorrow & 
Berman, Patent Attorneys, 1436 Albee 
Bldg., Washington, D. C. 


RS: Learn now—without obliga- 
tion—how to protect and sell your inven- 
tion. Secure Free ‘‘Record of Invention" 
form for establishing date of your inven- 
tion—and new Free Book ''Patent Gulde 
for the Inventor," containing complete in- 
formation about patent procedure and sell- 
Don't delay. Write to— 
Clarence A, O'Brien & Harvey Jacobson, 
Registered Patent eg 42A-G Adams 
Building, Washington, D, C. 


Inventors! Why Pay Costly 
Search and patent fees until certain of 
sales? Show to buyers in safety—your in- 
vention completely protected legally in 234 
hours at the lowest price possible—A mere 
88c. Copyrighted method showing you how 
—-$1.00, Satisfaction guaranteed, Inventor's 
Service, B-482, Montrose, Pennsylvania. 


PATENT Your Idea! Write immediately 

for two free illustrated books, ‘‘Patent 
Protection" and “When and How to Sell 
an Invention" 64 pages of valuable in- 


Address: Victor J. Evans & Co., 842-H 
formation for inventors. No obligation. 
Merlin Bldg., Washington 6, D. 


CASH Quickly for Inventors. Dar clients 
provide the money to promote patented 
Or unpatented inventions, Theft proof 
i ! Torrey, 93-C 

, Mass, 


INVENTORS: New military and commercial 
inventions urgently needed by manufac- 

turers. Write for particulars. Chartered 

Institute. Dept. 3-A, Washington. D. C. 


WHY Take Chances? Establish ‘positive 

date before showing idea. Forms, In- 
structions, $1.00. Inventors Service, Box 
3E, 176 W. 81st, New York City 24.. 


MANUFACTURER'S Names, Addresses— 
Any Classification. Tupper, 18-B Lyman, 


Beverly, Mass, 


READ “Pitfalls For Inventors'' $1.00. In- 
ventors Hobby Club. Box 827, St. Louis 
1, Missouri. 


CASH for practical ideas and inventions. 
Mr. Ball BB-9441 Pleasant, Chicago. 


FORMULAS, PLANS, ETC. 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes, instructions, substitutes. $2.00 post- 
paid or C.O.D. (Foreign, $2.35), Catalog. 
Adams-Brown, Chestnut Hill 67, Mass. 


POPULAR SCIENCE 


40 COSMETIC Formulas, other beauty in- 
formation. 200 page book, $1.00. Rich- 

mond Pub. Co., Box 21-5, Station A, Los 

Angeles, ` 


FORMULAS--Al] kinds. Latest money- 
makers: literature Free. KemiEal, Park 
Ridge, IIll. 
ICELESS Ice! Colder: Cleaner: Cheaper. 
WE massi: 25c. Duffy C28, Covington, 
y. | i 
ANY formula $2.00 or your money back, 
Case Kowal, Chemist, 1846 Cullerton, 
Chicago. a ee 
FORMULAS—Latest, best, Analysis. Lat- 
erature free, . Bel Engineering 
Building, Chicago 6. wits 
110 FORMULAS 25c Postpaid. Steel City 
Service, Box 965, Gary, Indiana. 
FORTY Fast Seller Formulaes and catalog 
$1.00, Co-Op Service, Box 638, Chicago, 
RMULAS—see our advertisement under 
"Business Opportunities .”" Keystone. 


_ sss FROG RAISING _____ 
COPY Frog-Fish Culturist Paper 25c, Vol 
. Brashears, Berryville, Ark 

FUR FARMING 


CHIN-CHIN Giant Chinchillas. King of 
Most beautiful fur. Small in- 
) Large Profit. Free illustrated 
booklet, Willow Brook Farm, R. 16, Sel 
lersville, Pa, 


GAMES & ENTERTAINMENT 


RECREATION Room Games, Brand new, 

mechanical, colorful, for adults, ideal for 
home or club: assortment includes fasci- 
nating race horse game, poker game, token 
payout game, etc.: Wil] sell singly or lot. 
price range $15 to $50 each. Write for il- 
lustrations. I. F. Webb, 612 N. Michigan, 
Chicago 11. 


HELP WANTED 


WE WANT A 
Scientific Writer— 

who is familiar with the design, use and 
application of optical instruments of all 
kinds to prepare publicity, technical ar- 
ticles, catalog copy, etc. Location in pro- 
gressive Eastern community with company 
that is a leader in its field, Write, giving 
complete details on experience, to Box No, 
"CR, Popular Science Monthly, 353 Fourth 
New York 10, New York. 


> 


TE., 


$9.34 IN hour. Inexperienced beginner 
succeeds with advertising specialties, 

Starting outfit $1.00. Refundable. Write 

Hewlet, Huntington Sta., New York, 


EARN Profits in spare time by recommend- 
ing technical books to fellow workers. 

Write for details to E. M, Kask, 330 W. 

42nd Street, New York 18, New York, 


HIGH GRADE SALESMEN 


SELL Bicycle Safety Plan in town, cities, 
S. C.C.A., Peoria, Illinois. 


HOBBIES, COLLECTIONS 


UNUSED Match Book Covers, 100 al] dif- 

ferent $1.00. 35 Royal Flash Covers $1.00. 
Free list, Charles Edelman, 1311P East 84, 
Cleveland 3, Ohio. 
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JUGGLING! Healthful, entertaining, prof- 
itable hobby. New and used props and 

books. Montandon Magic, Box 711, Tulsa 

1, Oklahoma, 

JEWELRY Stones removed from rings. etc.. 
100 assorted $2.00. Lowe's, Box 3Il,. St. 

Louis 1, Missouri. 


WANTED: Old cigarette cards. 
B rises Bray, East Bangor, 
V a. 


"WEST Indian Collector" Magazine 10c. 
Barrington Smith Company, Halfwaytree 
—PS, Jamaica, E. W. I, 


PLUME Agate Slabs $1.00 up, Bishops 
Agate Shop, North Bonneville, Wash- 
ington. | 
EXCHANGE Post Cards. , membersh 
25c. Box 523-A, Rochester 2, N. Y. d 
HOME CRAFTSMEN 


28 LAWN Ornament patterns 25c. Other 
patterns: 15"-20" high; Dutch girl, Dutch 
boy, pirate, bull terrier, Mexican girl. Mex- 
ican boy, dwarf, penguin, flower girl, 10c 
each; 3 for 25c. 25 novelty patterns 30c. 
All 62 full size patterns $1.00 postpaid 
Strother, Box 383-FT, Bellington, W. Va. 
MAKE saleable ‘brass’ Electric Lanterns 
from tin cans and glass jars, ! 
and directions 4 models $1.00, Worthy- 
craft, 43 Lovell Road, Melrose, Mass. 


LUCITE—Plexiglas assortment with 
structions $1.00, Transposter, 76 Kilmar- 

nok, Boston 15, Mass, 

LUCITE and Plexiglas 2 Ib package of 
pieces $1.00 postpaid, Barnett Specialty. 

Box 212, North Hollywood, Calif 

“VENETIAN Blind Manufacturing" Book 
let, $1.00, Tape, Cord, Hardware, ‘‘Ro- 

berta", Gloversville, New York. 


E | INFORMATION i 
RESEARCH, Every Kind--scientific, prac- 
tical, literary, genealogical, etc, at Con- 
gressional Library, Patent Office 


Write 
Pennsyl- 


questions, 
plete circular, ten cents. Crehore, 
2329-Y, Washington 13, D. C 


INVENTIONS WANTED 


a 
INVENTORS: Have you a sound, practical 
invention for sale, patented or unpat- 


ented? If so, write Chartered Institute 
of American Inventors, Dept, 3-C, Wash- 
ington. D. C. 


INVENTORS—reach purchasing manufac- 

turers direct; patented, unpatented in- 
ventions, Booklet, references, free, Inven- 
tion Reporter, 3B-11236 So, Fairfield, Chi- 
cago, 


PATENTED and Unpatented Inventions | 


Promoted. M. Joyce Humphries, 1424 
Land Title Bldg., Philadelphia, Pennsyl- 
vania. 

INVENTIONS Promoted. Patented or Un- 


patented. Write Adam Fisher Companv, 
183-A Enright. St. Louis. Mo. 


INVENTORS! Have you good patentable | THE snebel Filer files all saws Send for 


Me ng Write Mr. Metzleer, 11 West 42nd, 


CASH for Inventions—Patented, unpat- 
ented. Mr, Ball, BC-9441 Pleasant, Chi- 
cago. 


LEGAL DIRECTORY 


MEXICAN Legal information by Mexican 
legal attorney, Antioneta Aguilar, Lista- 
de-Correos, Mexico City, Mexico, D.F, 


MEXICAN Legal Matters reliably handled. 
A. Munoz, 240. Juarez, Mexico, 


MACHINERY, TOOLS & SUPPLIES 


LEWIS Castings, Materials and Blueprints 

are the ideal means of equipping home, 
school or commercial machine shops—at un- 
believably low cost! Mills, Shapers, Vises, 
Drill Presses and many other tools are 
quickly and easily built from Lewis Sup- 


plies—right in your own shop. Send 10c to | 


cover mailing of descriptive Catalog listing 
23 items. Lewis Machine Tool Co, Box 116, 
Station A, Dept, S-42, Los Angeles 31, 
California. 


Buy War Savings Bonds and Stamps regularly. 


POPULAR SCIENCE OPPORTUNITIES 
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; Examine five days. 
| turn for full refund. Wendler Co., Dept. 


DRILL Grinder--The Original Patented 
precision Sharpener, Use with any Bench 
Grinder—No special Fittings. Grinds drills 
to factory accuracy. $9 15. Calipers, with 
Direct Reading Scale, 4" Inside $2.00, Out- 
side $1.75. 6" Steel Scale with Magnifying 
Lens $3.00. Circle Cutters for Steel, plastic, 
etc. $3.50. New Tool Grinder $34.50. Free 
Literature, Factory, 811-A East 31st, Kan- 
sas City 3, Mo. 


MAKE your own electric hammer in five 
hours with material obtainable without 
priority. Large or small. Bngrave, chisel, 
cut. metal, plastics, plywood. No colls to 
wind. Costs little to make your own with 
our instructions $2.00. Order from this ad 
on money back guarantee or write for free 
details. Houston Maupin, Tipp City 3, 
Ohio 
MICROMETERS New 0-1" £5.95; 1-2" 
$17 95; 2-3" $9 95; 3-4" $1095, Set of 4, 
in handsome, durable case, $34.50, Read- 
ing in 1/1000". Precision. Guaranteed. 
C.O.D. plus postage. Cash orders prepaid. 
If unsatisfactory re- 


13A, Fremont, Ohio. 
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HARD To Find DC-Fans adjustable speed, 
motors all H. P. Rebuilt, electrical sup- 


| plies, radio supplies, taps all sizes, spe- 


cials, gauges plug or thread. Give full 
details in your first letter. Technical In- 
dustries. 246 Fifth Ave, New York 16, 
N. Y. 


BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 


| farm equipment into tractor drawn equip- 


ment Nolan's Garage, East Wareham, 


Mass. 
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CENTER Drills New High Speed, Broken 

one end Al-Cl-E1-E2-J1-J2-M1-$1.50 set 
also good both ends--$2.90 set, General 
Vacuum, 1439 Grand, Kansas City, Mis- 
souri, 


DIAL Indicators for sale. $8.50 C, ©. D. 
Readings .001- 0005, Write for free jiter- 

ature, Amity Products, Box 241D, Waltham 

54, Massachusetts, 

DRILL Grinding Attachment, $5.95. Cen- 
tering Tool, $3.95, Offset Center Punch, 

J”, 40c; t", 60c, Zenick Company, 327 
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STEEL beam trammels for draftsmen, en- 

gineers, mechanics. Circular Free. Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn, N. Y. 


GRIND Drills any twist in three different 

Dril point angles like factory, $2.95, 
prepaid. Guaranteed, Factory, 1512 West 
Slauson, Los Angeles 44, Calif, 


HARD To Get Mill and Factory supplies. 

Give full details in your first letter. 
Hardware Specialty Co., 25 W. Bradway, 
New York 7, N. Y. 


circular. A, P, Shebel, 730D S. Second 
Street, Milwaukee 4, Wisconsin. 


SIMPLEST, Cheapest Drill Grinder, $1.98 
Postpaid. Dealers inquiries invited. Fac- 
tory, 3410 Alameda, Burbank, California. 


PUMPS—Brown Sharpe Steel Gear 13" 
outlet 20 gal per hr. $6.00. Pioneer, 120 
Chambers, New York City, 


TWIN cylinder compressors $15.00. 13 
horsepower motors, 907 North Fifth, 


| Philadelphia, Pennsylvania, 


ASSORTMENT new used high-speed tools, 
Box 493, Flint. Michigan. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


500 TRICES you can do! Douglas’ farinous 
Catalog of 500 Tricks, now only 10 


cents. America's fastest service on magic 
for pocket, parlor, stage, prclessional, 
| amateur, Douglas’ Magicland, Dallas, 
Texas, 
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QUALITY Magic since 1907, "Three new 
catalogs ready, twenty-five cents- each. 

Book catalog and lists free. 

1785, Wilshire-La Brea Station, 

geles 16, Calif, 


TRICKY Match Box, it n MM It | 


Los 


ton Ave., Philadelphia, Pa. 


WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W. 42nd St., New York. 


MAGICIANS', Gamblers’ secrets exposed. 

Cards, Dice, Punchboards, Slot Machine, | 
Catalog 10c. Book Co., Box 671, St. Louis 
1, Mo. 
a NNNM PM ME 
. HOLLYWOOD Special! Magicians button, 

catalog, ghost illusion and free trick for 
25c. Magic House of Charles, Box udi 
Hollvwood. Calif. 


AER Tease iile 
SEND 25c for $1.00 worth of Magic Tricks 

and our latest catalog. Ball Square Com- 
pany, 697 Broadway, Somerville 44, A Mass. 


MAGICIAN'S Headquarters, 216-page ile | 
lustrated catalog, 25c. Kainter's, S-1311 
Walnut. Philadelphia 7. Pa. 


Ball ER nbn diaboli nist NR i ANN 
BE a Magician. Large professional SENS | | 


catalog of latest tricks. 25c, Ireland, 


F-109 North Dearborn. Chicago. 


TRICKS, Secrets, cards, punchboards, etc. : 
ained. Big illustrated circular free. 


1 
Mack, Box 1278-P, San Francisco. 
GREAT Magic Trick—Complete 50c. Mar- 


nell, 1053 Bryant Avenue, Bronx 59, 
New York. 
JOIN Magicians’ Fraternity! Monthly 
Magazine of tricks, sample 10c. Interna- 


tional Magicians, Mount Morris, Illinois. 


MAGIC Trick and catalog 25c, Beebe, Box 
260A, Pontiac, Michigan. 


MANUFACTURING 


ting. Specialty Machine Shop, 2821 Mitch- | 


ell Street, Racine, Wis. 


MODELS, small lot manufacturin 
als, plastics, etc. Milburn, Burlington, 
Fentucky. 


NEW household necessity Post-War item, 
plastic molding or metal stamping. Ad- 
dress Box 827, St. Louis i, Missouri. 


MILITARY INSIGNIA 


BILE Embroidered Service Emblems, Sam- i; 


price list 10c. New Insignia 


ple and 
Hobbygulld, X-35 West 32nd, 


Guide, 10c, 
New York. 


— MISCELLANEOUS 


Plate Tape. For use in Roovers Name 


Plate Machine and for many other pur- | 


poses, 1b” width in 5 lb. rolls at $2.00 per 


Pri on entire lot. Peerless | 
lb. Special Price on | Year. $1. - 


New York City. Wisconsin : 


Vending Machine Company, Dept. PS, 220 
W. 42nd St., 
7-6173. 


Copy, previous issue. Free. Box Ten, Van 


Nuys, Calif. 


MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-5, 
Austin 5, Texas. i 
HEAD colds, Sinus Trouble, Catarrh, Hay 
Fever often prevented or quickly relieved 
by Sa-So-Ma. Clears nasal passages. 
Makes breathing easier. Send $1.25 for 
bottle today. Sa-So-Ma, 447-PS Kent, St, 
Paul 3, Minn, 


GOOD “Used” self-instruction educational 
books on all subjects bought, sold, rent- 
ed, exchanged. Satisfaction guaranteed, 
Complete information and 92-page illus- 
trated bargain catalog Free. Write—Nelson 
Company, Dept. 2-01-2, Chicago 4. 


MAGAZINES, circulars, opportunities. 
Dime, Edward Lau, Box 12 Honolulu 
7, Hawaii, 
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Sacrificing 500 lbs of Name | 
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WRITERS! Membership $3.00. Includes; 
Beautiful Certificate, Press Card, Auto 
Sticker, *Arrlval'" one year. Many bene- 
um Associated American Writers, 319 So. 
Marengo, Pasadena, Calif, (Sample ''Ar- 
rival” 25c) 


WEATHER Vanes. Turn easily on ball 

bearings, Full bodied Horse on Arrow 
30" overall, $12.95, 17" Aluminum Arrow 
$5.95. 1512" Aluminum Arrow $4.95. Com- 
plete with Points of Compass and support. 
Postpaid. Walt Akerman, Dover 1, N, H. 


ALL Steei Folding Stove with large box 

heat tablets, Send $1.00. We ship post- 
baid. Three extra boxes fuel $1.00, Agents 
proposition 10c. Radio Warehouse, 3625 
Wooster, Akron, Ohio. 


MAGNIFIER. Powerful Eye-loop magni- 

fier, Jewelers. Inspectors, Hobbyists. 
$1.00 Postpaid. Ador, 52 Mill St., Amity- 
ville, N. Y. 


GET Rich without starting capital—My 

copyrighted plan (guaranteed) has al- 
ready helped thousands. F.L.T. Ph.D., 
185 W, Godfrey Ave., Philadelphia. 


WORLD'S Smallest Bible with Big Mail 

offers included, Magazine. 25c Postpaid. 
Andrew Peck, 301A Eldred, Battle Creek, 
Michigan. 


GUARANTEED Typewriter Ribbon Renew- 
er, year’s supply, oe Hirsch Enter- 
prises, Spring Valley. N. Y. 


SEEK Buried | eret 


. Box 151D, ‘Glen asa ni. 


AFTER Death What? Solved! Reincarna- 
tion Book—Devine Approved—25c. Dr. 


| Deerbos, Sta. A 41, Brooklyn, N. Y 


MIMEOGRAPH Duplicator machines. Of- 


fice apyuances Supplies, Write Dixie- 
Graph, King, N, Car. 
MEXICAN Jumping Beans. Dozen 250, 


hundred $1.00, Mexican Products Co., 
126 N. Main, Tulsa 3, Oklahoma, 


UE | HAND Fan for sale. Outright or royalty 


basis. Harding, 162 W. Cross St., Balti- 
more 30, Maryland, 


SAMPLE copy "Traveling Salesman” and 
"Supermale' — 10c, Diehl, Boundary, 


| York, Pa. 


RECEIVE mails, magazines, samples, Your 
name in numerous mailing lists 10c. 
Howard, 396 Broadway, New York. 


FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif. 


UNFINISHED Wall Plaques 215, Molds 75c. 
wee Oman, 642 Broadway, St. Paul 1, 
inn 


RAYBURN'S Ozark Guide, Lonsdale, Ar- 
kansas, For homeseekers, sportsmen, 


lights, coffee pot automatically, Circu- 
Jar, Vestvold, Ardmore, Pa. 


FREE Descriptive list Rare unusual excit- 
ing books not sold in stores. Gard Sales 
Company, Box 46, Arlington, Virginia, 


board. Look under 'Automobiles'. 
MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 

line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
prices, Most complete stock in New Eng- 
land. James Bliss & Co., Inc., 220 State 
St., Boston, Mass. 


MOST complete Illustrated Catalog—''O- 
HO OO' Model Railroad Parts ever 

published. Send 5c for mailing. Selly, 1377 

Gates Ave., Dept. 807, Brooklyn, N. ¥ 


PLANES, Boats, Hundreds of Hobby Items, 


OPEN, close pour garage door from dash-. 


catalog 6c. ‘America’s Hobby Center, 
Dept. S74, 40 E. 21st 5t., New York 10, 
New York. 


BHIP Model and yacht supplies., complete 
large 64 page Catalogue, m, Wil 
510 llth St.. New York City, 


Buy War Savings Bonds and Stamps regularly. 
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| A BUSINESS of your own. 


; Sample, 
! Kostner, Chicago, 


MANUFACTURING dies, 


stampings and 
model supplies, Send 3c for catalog 
Pierce Model Works, Finley Park, Illinois. 


MODEL Steam engine, boiler. Send 10c 
. for circular to Anton Bohaboy, 2297 
Price St, Rahway, New Jersey. 


MONEY MAKING OPPORTUNITIES 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 1441, 2835 N. Central Ave., Chicago. 


GET Your mail order start by joining the 

National Mail Order Guild. They tell 
you all the facts— what sells by mail—who 
buys by mail and how to reach them, They 
help you every step of the way. Send for 
full WE s No obligation. A. J. 
Shutt, P. O. Box 269, New Castle, Indiana. 


IP you want to trade or sell anything (re- 

gardless of what it is) send 20c coin for 
“Swappers Guide," It lists hundreds of 
Swap—Buy—Sell Opportunities all over 
America, RADDELA Guide, 610 St. Joe, 
Evansville 12, Indiana. 


MONEY at home. Your own business; 

"Progressive Mailtrade'" magazine (15th 
year), Prints many small capital post war 
opportunities, Read by thousands; you'll 
like it too, Copy 10c. Publishers, Box 
1158, Gardenville, N. Y. 


LEARN Metascience, Remarkable drugless 
healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex- 


pensive correspondence course. Write Meta- 


science, De Land, Florida. 


A $100-a-month hobby at home! No meet- 

ing people, no soliciting. Easy enjoyable 
pastime, Details, 25c. Quarter returned if 
not satisfied with hobby. Laura Dickson, 
Anderson, S. C. 


BUILD your own business, Auto Polish, 

make it. Sell it. Formula and Instruc- 
tions $1.00, Garrison, 22 Conklin Place, 
Dumont, N, J. 


| MAGIC Polishing Cloth costs 3c to make, 


sells easily for 25c. $1.00 brings com- 
plete details. Martin, 7704 New Utrecht 
Ave.. Brooklyn, New York. 


Make your 
spare time pay big profits, Free details, 


| Frank Sargent Jr., P. O. Box 868, Denver, 


Col. 


START Now, build Money Making Mail 


Order Business, Be established after the 
war, Write for Free particulars, Young's 
Industries, Kent 16, Ohio, 


MAKE colorful plastic jewelry for gifts, 

resale. Circular free. Beginner's outfit, 
$1 (refundable). S. Hughes, 218 Sidell, 
Danville. Illinois. 


| BE a Metabasic Technician! New Drugless 


Therapy! Simple Techniques, but Dy- 
namic! No apparatus! No Manipulation! 
Metabasic, Station 51928, Los Angeles. 


EARN money at home! Thousands do! 
"Home Worker Magazine" tells how. 
25c. Sizemore, Box 6, 4917 North 


DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free. Wagoner, 
P-125 West 88th, N. Y.. N. Y. 


CATALOG, 300 money making plans and 
books. One Dime. Co-Op Service, Box 
638, Chicago. 


PROVEN, Moneymaking Opportunities, 
Magazines, Plans, 25c. Hirsch Enter- 

prises, Spring Valley, N, Y. 

OPPORTUNITIES Galore, giant mails 10c, 


sample mailing free. Harvey Teeple 
(PS), Decatur, Ind, 


EARN money evenings, copying and dupli- 
cating comic cartoons for advertisers. 

Comic-Ads, Argyle, Wisconsin, 

SELL By Mail Professionally, what, where, 


how, Giunta, 78-453 81st, Brooklyn 27, 
New York. 
| "THE Key to Wealth", 
Free) will interest you. 
165, Chicago 90, II. 
MAMMOTH Big mall with 19 money mak- 
6 oe items 10c. Hubert Eline, Fayette, 
o. 


our folio (sent 
A. Alsen, Box 


POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


MONEY -MAKING hobby anyone can learn. 
Full instructions $1.00, Details. Karving 
Kraft, 222 N. 6th St., Kansas City, Kansas, 


MONEY Making opportunities, Leading 
mail order magazine 10c, Signs, Farm- 
ington, Missouri, 


MAKE Money with Mindreading, Course 
$1.00; Easy; Literature 3c. W. Kenneli 
612A York Street, Fayetteville, Ark, 


nD et 


free. 
phia, Pennsylvania, 


MONEYMAKING Mailorder—business op- 
portunities awaiting you. Write, Law- 
sen, 1011 Harwick, Willow Run, Michigan. 


127 ILLUSTRATED plans 200 formulas free 
particulars, 
lanti, Michigan. 


WHAT Have you to exchange or sell? We 
handle everything. Write Exchange Bu- 
reau, Box 363, Jamaica 1, Long Island. 


NEW Moneymaking Idea. Free. Builders, 
25 Dyker Heights Station. Brooklyn, 
N. Y. 


247 GENUINE opportunity magazines only 
10c. Lucas, 8704 St, Aubin, 12 Ham- 
tramck, Michigan. 


MAKE money seling by mail. Alexander, 
3002 Rodmann, Washington 8, D, C. 


MONUMENTS 


WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed, Free Cata- 

M i GIERIAURSBERTBIS Factory, A498, Oneco, 
orida, 


MOTION PICTURE & SOUND 
EQUIPMENT 


EXTRAORDINARY! New 1944 Catalog 

just published. Newest "Five Star" Ko- 
dachrome, Black White film subjects. Sen- 
sational 8mm 16mm film offer included, 
Catalog with generous sample Dime, 
Trans-American Sales, Morristown, New 
Jersey, 


KODACHROME Glamour Movies! 

many in black-white. “Beauty Brevi- 
ties", ‘Starlet Revue", each, 8mm, 50 ft, 
$2.00, (color $7.50.) 16mm., 100 ft, $4.00, 
(color $14,75.) Lists, BW sample, dime. 
Jenkins, 392- A, Elmira, N. Y. 


GORGEOUS Girls—Big summer film sale. 

“Lorelei” and ''Sarong Giris" 8mm--50 
ft. $1.50; 16mm—100 ft. $3.00 each, 
Aug. 15, '44, Comedy, travel and glamour 
films. List for 3c stamp, Audet, Box 
6520-A, Philadelphia, Penna. 


GUARANTEED Fresh Movie film! 

spools double 8mm, $3.45! 
Univex, $3.50! Dalite Loading! Processing 
free! (Limit six each type.) Will ship 
C.O.D.  Eso-S, 4038 Broadway, 
City 2, Missouri. 


BETTERPIX outdoor safety film, 100 feet 

lmm, $2.50. 25 feet double 8mm, $1.25. 
Free Developing. Finished subjects sold, 
Exchanged, Sound Library. Better Films 
742 New Lots, Brooklyn 7, N. Y, 


FREE 1844 Illustrated Movie Film and Ac- 

cessory Catalog and 8-16mm Silent Film 
Rental List, Lowest Rates, Essco Film 
Products, 4247-49 South Kedzie Avenue, 
Chicago 32, Illinois. 


ANSCO Twin-8mm movie film: SSS Pan- 

chromatic, $2.69 per roll! Hypan, $2.48 
per roll! Will ship C.O.D, (Limit six rolls 
per customer.) Standard Sales, Box 154, 
Kansas City 10, Missouri. 


100 ' 16mm. USED sound film, $1.00 post- 

paid. List of complete subjects upon re- 
quest, Blackhawk Films, Dept PS9, Daven- 
port, Iowa. 


8MM-16MM. silent-sound films. Complete 

rental library. All latest subjects. Free 
catalogue, (sample film 10c). Garden Film, 
317 West 40th, New York 18. 


LABORATORY Direct Movie Film 100’ 
16mm $2.25, 3 rolls $6.00. 25° double 
amm $1.25 developing included. Ambassa- 
dor, 479-A Quincy Street, Brooklyn, N. Y. 
LEARN Movie Projection, Management, 
Free catalog, Give age, Theatre School, 
Elmira, N. Y. 
mm ART Films—List 10c. Refunded. 
pore Wilson, 4024 Girard, Phila, 4, 
a. 


Three 


JULY, 1944 


to | 


Six spools | 


Power, 603 W. Cross, Ypsi- | 


Kansas | 
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somm SOUND features, shorts, news, rent, 
sale or exchange, United Film Exchange, 
Norman Ave., Avon Lake, Ohio. 


SILENT Sound 35mm films. Technicolor 
samples l0c.  Demsey, 1613 Stewart, 
Youngstown 6, Ohio. 


16MM. Sound on film OWI subjects for 
rental. List for dime. Griffin 21, Ithaca, 


CAMERA Film 100 Ft. 16MM Processing 
Included $2.50. The Film Exchange, 147 
West 42nd Street, N. Y. 18, N. Y. 


16MM, Sound projectors bought and sold. 
Send dime for list. Anchor 21, Ithaca, 


SOUND 16mm $3.00. 8mm $2.00. Other 
bargains. Send stamp for lists, 2940 N. 
Camac Street, Philadelphia, Pa, 


NEW Movie Films--Cheap! Free lists! 
“Special’’ Samples, 10c. Pyramid, 615 

Eleventh Ave., Paterson 4, N. J. 

16MM SOUND Projectors Bought & Sold. 

i --- Supply Service, Box 482, Ithaca, 


movies, 
Send stamp for catalogue. Bailey Films, 
Box 2528, Hollywood 28, California. 


I BUY—Swap—Rent—Sell 8mm. 16mm 
movie films. Harvey Iris, Box 539, 
Brockton, Mass 


WE Pay Liberal Prices for Movie Pro- 
jectors, Cameras, etc. Goodwill Company, 
Jackson, Tennessee, 


GLAMOUR Girl films sale. 8mm, 16mm 
new low price. Lists free, Glamour 
sample dime, Keeley’s 42-PS Corning, N. Y. 


SEND stamp for lmm, 8mm catalogue. 
Sterling's, 679 Northampton. Easton, Pa, 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


FLOYD Clymer's Historical Motor Scrap- 

book! Just out, 148 pages, photographs, 
specifications, descriptions 250 early motor- 
cycles, automobiles, including Pierce ‘'4'’, 
Merkel, Pope, Yale, Thomas, Harley, In- 
dian, Marsh, Reading, Thor, Steam motor- 
cycle, Ace, Cleveland, Dayton, Minneapolis, 
front Wheel driven motorcycles and scoot- 
ers, British, German, French, Swedish 
makes. Auto section includes Chevrolet, 
V-8, Friction driven Plymouth, Ford *''2"* 
and ''6", revolving engine car, steamers, 
electrics, Brush, Pope, Maxwell Stude- 
baker electric, Sears, 
mobile, Orient, Rambler, others. Interest- 
ing-Educational-Humorous ancient motor- 
ing history. $1.50 postpaid, Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


BOOKS! ‘‘Modern Motorcycle Mechanics 

and Speed Tuning", 435 pages mainte- 
nance Harley, Indian, Villiers, all British 
motorcycles $2.50; with drawings, speci- 
fications, illustrations U. S. Army Jeep, 
German BMW War Motorcycles $3.00; 
"Motorcyclist's Workshop" $1.50; 
Stroke Motorcycles" $1.50; ''Motorcycles-- 
How Manzge Them” $1.50; '"Speed—How 
to Obtain It'" $1.50; "''Historical Motor- 
cycling Facts” $1.00; "Automobile Racing” 

.10; Motorcycle instruction manual 
"Question-Answers'" $1.10. All Postpaid. 
Cymer, 2125 W. Pico, Los Angeles 6, Cali- 
ornia. 


FLOYD Clymer's Motorcycling Manual, 144 

pages. 120 illustrations. Complete in- 
formation, specifications, descriptions doz- 
ens motorcycles, Engines, transmissions, 
carburetors, Square four, two piston 
singles, sleeve valve engines, overhead 
camshafts, water cooled motorcycles, 
spring frames, hydraulic forks, sidecars 
riding instructions. Two cycle engines an 
power bicycles described, illustrated. Just 
out $2.00 postpaid, Clymer, 2125 W. Pico, 
Los Angeles 6, Calif, 


NEW Book Just Out! English Motorcycle 

Manual. 68 large pages complete au- 
thentic factory servicing information Brit- 
ish war and civilian motorcycles. 140 il- 
lustrations, diagrams, drawings, engines, 
transmissions, Enfield, Norton, Triumph, 
B SA. Matchless, Ariel, Velocette, Burman, 
Lucas ignition. B.T.H. Magneto, Miller 
lighting sets, Hydraulic forks, Wonderful 
book British owners, interesting, educa- 
tional any Motorcyclist. $1.50 postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif. 


SALE — rent —exchange--8-16mm 


Buy War Savings Bonds and Stamps regularly. 
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ATTENTION Motorcycle Owners! 1944 
Publication Covering trouble saving tips 


| on Indian and Harley Davidson motor- 


cycles, Full line of New and used Indian 
Parts, Large supply Harley Davidson Parts 
New and Used. Price 25c a copy. Copy price 
refunded on first order of $2.00 or more, 
Preston Motors' Inc., Kendallville, Indiana. 


ENGLISH Magazine ‘‘Motorcycling’’ pub- 

lished weekly. Interesting specifications, 
illustrations, description British motor- 
cycles, Racing, past and future models dis- 
cussed, $10. yearly, six months $5.50, 
Sample copy postpaid 50 cents. Clymer, 
2125 W. Pico, Los Angeles 6, Calif, 


FACTORY Moto-Scoot $50; Motorcycles 

$30 up: Midget Cars $60 up; Gasoline 
motors $4 up; unrationed wheels, tires 
parts cheap. Send 25c for big war-time 


Bargain Catalogue. Midget Motors Direc- 


. tory, Athens, Ohio, 


I balance, 
| technique, 


BOOK 
pages, 


"Speed—How to Obtain It". 160 
illustrated, instructions, cams, 
timing, valves, pistons, racing 

World's greatest speed tuning 


| book, $1.50 postpaid. Clymer, 2125 W, 
. Pico, Los Angeles 6, California, 


. W. Pico, Los Angeles 6, 


Enox, Maytag, Hup- | 
TIE aes Hall, 
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PLANS, scale drawings, specifications, il- 

lustrations for building attractive Motor 
Scooter complete $2.00; plans eiectricallv 
driven bicycle $1.50 DW tup Lr Pampa 2125 
j alii. 


100 MILES gallon! Motor-Scooters, Motor- 

cycles. Whizzer bicycle engines, midget 
automobiles, gasoline engines. No priority 
necessary. Catalog 10c. Clymer, 2125 W. 
Pico, Los Angeles 6, California. 
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“MOTORCY CLES— How to Manage Them'' 
260 pages, 175 illustrations, drawings. 
Read it, become a better Motorcyclist, EX- 
pertly written. $1.50 postpaid Clymer, 
2125 W. Pico, Los Angeles 6, California, 


ELECTRIC Motorbike built. from your pres- 

ent bicycle, $1.00 bill brings drawings-— 
specifications. R. Mowery, Box 994, Lan- 
caster, Pennsylvania. 


MOTORCYCLE Parts New and Used, List 
10c. Ballak, 811 N. 9th, St, Louis 1, Mo, 


MUSIC, MUSICAL INSTRUMENTS 


LEARN Popular Piano! Play hit songs in 

boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free, Christensen Studios, 765 Kimball 
Chicago 4, Ili 


PIANISTS: Quickly improve Technic, Signt- 

reading, Accuracy, Metnorizing, Playing 
through Mental-Muscular Co-ordination. 
Free booklet. Broadwell Studios, Dept, 
94-G, Covina, Calif, 


CROSS-NOTE Puzzles a Music-Writing 

Course for everybody. A Guide to par- 
ents to show your child the way to Music. 
D'Aleo, 145 West 45th St., Suite 302, New 
York, New York. 


SONGWRITERS: Write for Free Instruc- 

tive Booklet Outlining Opportunities, 
Music Corporation, Dept, 31, 
Salem, Indiana. 


LEARN To Play Piano Quick—Shortest, 
easiest and most successful method, Re- 

sults Guaranteed, Literature Free. Pitt- 

man’s, Box 1653, Las Vegas, Nevada. 


PLAY Swing piano in six weeks, Write 
send course 7 days approval or will send 
$1.00.  Planow, 670B North Kenmore, 


Hollywood 4, California. 

WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 

Studios, Passaic, N. J. 

BAND and orchestra instruments new and 
reconditioned list 10c. Eudolph's, Atchi- 

son, Kansas, 

EMANCIPATE Your Children with Pit- 
tured Music. Blessing, 447 Lansing 2, 

Michigan. 


OLD BOORS WANTED 


SPOT Cash! Used Educational and Tech- 
nical Books — correspondence courses 


wanted. Hurry! Rush descriptions, Quote 
prices. Dalton, Box 3363, Seattle 14, 
|! Washington. 
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OLD STAMPS WANTED 


WANTED--United States & Foreign stamp 

collections, accumulations, duplicates, 
etc. Highest cash prices paid. Fort Orange 
Stampco, Albany, New York, 


PATENT ATTORNEYS 


INVENTORS: Learn now—without obliga- 
tion—-how to protect and sell your inven- 


tion. Secure Free "Record of Invention" ` 
form with instructions for making dis- : 
closure and establishing date of your in- | 


vention—and new Free Book 


"Patent . 


Guide for the Inventor“, containing com- | 


plete information about patent procedure 
and how to sell inventions; giving illustra- 


tions of many successful inventions; over | 


150 basic mechanical movements, 
may be costly. 
service—write 


today to—Clarence 


Delay — 
For prompt confidential : 
A, 


O'Brien & Harvey Jacobson, Registered | 


Patent Attorneys, 42B-G Adams Building, 
Washington, D. C. 


INVENTORS: Before disclosing your in- 


vention to anyone send for Form “Evi- : 
dence of Conception; "Schedule of Gov- : 


ernment and Attornev's Fees” and instruc- 


tions. Sent free. Lancaster, Allwine & | 
Rommel, 413 Bowen Building, Washing- 
ton, D. C. 


PATENTS Secured. Two valuable booklets. 

"Patent Protection" and 
How to Sell an Invention', together with 
"Evidence of Invention" form 


patent counselors, Victor J. Evans & Co., 
841-H Merlin Bldg., Washington 6, D. C. 


INVENTORS: Send for free copy my T2- 
page book on patenis, Reasonable terms. 
Prompt action. Confidential, personal serv- 
. F. Randolph, Dept. 340-A, Wash- 
ington, D. C. 


PATENTS—Trade marks, Preliminary ad- 

vice, book and disclosure form free. Per- 
sonal service. Ireng L. McCathran, 316 
McLachlen Bldg., Washington 1, D, C. 
Registered Patent Attorney, 


“When and = 


| only as directed, Apply externally, 


PROTECT your invention through medium . 


of my expert personal service. Prelimi- - CODY 


nary information witnout obligation, Hor- 


ace L. Beall, 902 F Street, N.W. 4, Wash- | 


“INVENTORS GUIDE™ free, | 

100 mechanical movements, information 
about patenting, selling inventions. Frank 
B. Ledermann, 154 Nassau St., New York, 


C, A. Snow & Co, 

Washington 1, D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed on request. 


PATENTS 


INVENTORS — Foresighted manufacturers 
already planning post-war sale of new 
non-military products, If vou have a use- 
invention, patented or unpatented, 
write Chartered Institute of American In- 
ventors, Dept, 3-B, Washington. D, C. 


PATENTS FOR SALE 


— 


containing 


S-427 Snow Bldg., 


POSTWAR Wheel Suspension for Vehicles ! 


Patent. 
Oppenheimer, 3803 Boarman Ave., Balti- 
more 15, Maryland. 
POSTWAR Priming will pay us! Investi- 

gate. Plastic compounds dispenser de- 
livers uniformly, continuously. T. Pasa- 
nen, Franklin Mine, Michigan, 


ATTENTION Manufacturers— Want new 
items produced on Royalty Basis. Write 
Box 363, Farmland, Indiana. 


PERSONAL 


For sale or royalty basis. M. | 


clear skin, eve fatigue, heart burn, other . 


troubles—all deriving from essentially the 
same causes. No free details, but you are 
Welcome to a full refund if unsatisfied. 
Treatise, $2.00. Casper, 436 Macon Street, 
Brooklyn 33, New York. 
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READERS everywhere write Cosmocracy 

Box 7 EB, Long Beach Ca'lifornia—sen- 
Sational “Mystery Message'" sent Free. 
Revolutionary rediscovery reveals scien- 
tific Cosmic K-E-Y To Power, astounding 
Principle great leaders used, Carnegie, 
Caesar, Solomon-—-mysterious system An- 
clent Masters secretly taught, Startling re- 
sults quickly! Health! Love! Income! Turn 
Failure into Success, 


HYPNOIDAL Self-Adjustment. Powerful 

substitute for Self-Hypnosis will solve 
your problems! Send $2.00 for expert 
psychological advice. Complete Course of 
Instruction $25.00. Write “Psycho-S5rn- 
thesis" 4145 Colbath Avenue, Sherman 
Oaks, Calif, 


STOP dandruff, itchy scalp, falling and 

thinning hair. My recent discovery and 
method of treatment will delight you. No 
drugs, tonics, medicines or appliances used, 
Simply nature's easy way. Valuable infor- 
mation Free, J. Finn, 3223—Grand Ave- 
nue, Oakland 10, California, 


SLEEP Tight—Night workers, servicemen, 

convalescents, — stop noise,—get sound 
refreshing sleep with Sleep-Rite, soft 
waxen ear stoppers, Generous supply $1.00, 
Trial package 10c. Satisfaction guaran- 
teed. “Sleep Booklet’’ free. Raymond 
Dow, 17 Park Row (1218L), New York 7. 


PSORIASIS Sufferers: Pixacol has brought 
relief when everything else dd en 
ries 

quickly, convenient, Try regular $1 bottle 

without investing & cent! Write: Pixacol 

Lab. Box 1298, Cleveland 3, Ohio. 


"SUPERSTITIONS", new book just out; 


very interesting and mystifying, many 
origins, enjoyed by those in “Armed Serv- 
ice". Sent for $1.00 postpaid, Samans' Su- 
perstitions, Box 1313, Terre Haute, Indi- 
ana, 


FALLING Hair, its cause and prevention, 

is fully explained in an informative and 
educational pamphlet entitled ‘‘How to 
Keep Your Hair Til Ninety’’. For free 
write, James Hilton, 4819 Fourth 
Ave., Brooklyn 20, New York. 


SPIRITUAL-Astrology. My flle shows 

80,000 questions answered to date. I will 
answer your 10 questions for $1.00. Any 
subject, love, marriage, business-invest- 
ments, Inventions, etc. Address, Rosetta, 
Box 827, St. Louis 1, Mo. 


CONSTIPATION, a great American com- 

plaint that is truly injurious. Avoid 
harsh drugs. Complete natural methods 
only $1.00. Dick Lora, 522!, Franklin, 
Lima, Ohio. 


SPOREEN creme for treatment and pre- 

vention of Athlete's Foot. Successfully 
used six years, money back guarantee. Cash 
or Check $3.00 Postpaid. Howard J. Good, 
726 Summit, Toledo, Ohio. 


DEVELOP  Subconscious mind!  Banish 

nerves, Worry, fear. Get things you 
want. Amazing svstem. Booklet free, Five 
lessons $1.00. Atlantean Guild, 582 C 
Harrisburg, Pa. 


QUIT Smoking. I can help you, My book 
“Why Smoke" gives all sides of the to- 

bacco question, Send 10c today. Johnson, 

Chemist, 2204 W. North Ave., Chicago. 


DEVELOP concentration, Memory, fulfill 
desires. Unfailing book $1.00. Book- 
lovers, 28 Cassius Street, New Haven, 


500 WORD handwriting analysis, report 


and advice from a written page, Limited 
offer $1.00. Leonard Mellnot, 1143 S. Lewis 
Place, Tulsa, Okla, 


NO Matter How sick ‘‘Health and Vigor" 

gets You well, no fads, truthful, cer- 
tain. 104 Dennyway, Seattle, Washington, 
Only $1.00, 


SOCTAL Security Identification. Bronze 


Plates 50c. Steel keytags 35c. Metal 
Pocket Coins 25c, Print name, number, 
Guaranteed, Aley, Munising, Michigan, 


Buy War Savings Bonds and Stamps regularly. 


“POPULAR SCIENCE OPPORTUNITIES 


"TROUBLED? Your problem fully analyzed 


=: = 


SS A d D GERE 


and advised. Send one dollar covers cost, 
Schoenberg, Sixteen Carrington, Provi- 
dence, Rhode Island. | 


LONELY? Independent Club, Descriptions. 

Photos, particulars (10c) None free, Big 
lists, Men-Women. Jack P Painter., Box 
966-5.. Akron 9, Ohio. 


WIDOW and Widowers Club. Confidential 
Nus John Rankin, Springfield, Mis- 
Souri. 


NERVOUS? Conquer fear, worry, bashful- 
ness! Free, special information. John 
Englund, Box 335, Iron wood, Michigan. 


HAIR Falüng? Dandruff? Write Tricholo- 
J gist, 139 Lewis Street, Phillipsburg, New 
ersey. 


HEALTH, Pros erity, Happiness, Informa- 
tion free. Joseph Louis Schertz, 4633 
Lindell Boulevard, St. Louis 8, Missouri. 
HYPNOTISM, Complete 20 Method Course, 
25c, Western Institute Hypnotism 


RUPTURED? ? Improved Appliance Holds 
-—Up--In, Free Trial. Earies Company, 
Flint, Michigan. 


SINUS Trouble—If A Victim Of Sinus, or 
Catarrhal Infection, write Bullock's Lab- 
oratories, Inc., Alexandria, Virginia, 


FOR Real Sunburn prevention use Tano- 
sol Suntan Cream, 60c postpaid, Tano- 
sol Co., 84 Pearl 5t., New York 4. 


WOULD you like your eyesight improved 
and discard glasses? Send $1.00 for full 
instructions. L. F, Neer, Lake Worth, Fla, 


GIRL Photos, spicy but beautiful, $1.00 
for group, ''Little Eve," Box 211, Terre 
Haute, Indiana, 


BUY Vitamins direct. Save, Postcard, Ma- 
toska Products, White Bear Lake. Minn. 


PRETTY girl photos. Large selection, $1.00. 
Judy Sellers, Box 123, Terre Haute, Ind. 


METHODS to cure Dandruff and foot itch 
$1.00. Shop Box 921, Hammond, La. 


PHOTO FINISHIN(G 


IMMEDIATE Service! Pictures returned 

same day order received, Smathing LOW 
Pre-War Prices! Sixteen guaranteed Deck- 
led-Edge Velox prints from roll, 25c. Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints, 35c. 16 reprints 
from negatives 25c, Candid Roll developed, 
Magic-Eve timed, Vaporated and enlarged 
io 3x4 on Deckled-Edge Velox Paper—36 
exp, 35mm $1.00; 18 exp. 60c; 16 exp, No 


. 127 50c; 8 exp. Bantam, 25c. Reprints 3 x 4, 


3c each, We have new, perfect 35mm film. 
Low prices, Free Mailers, details on re- 
guest, American Studios, Dept, PS-2, La- 
Crosse. Wis. 


BEAUTIFUL 4 x 6 pictures 3!5c each, from 

116 and 120 negatives, 314 x 4!5 from all 
other sizes. All work guaranteed. Over- 
night service. Roll developed and 8 pic- 
tures 30c. Roll 12 pictures 45c. Roll 16 
pictures 60c. Enlargements on double 
weight portrait paper 5 x 7—30c. B x 10— 
50c. Copies made from any picture "5c. Pa- 
cific Photo Service, Box 666, San Fran- 
cisco, Calif. 


35-mm. ARGUS, Leica, etc. (except ''Mer- 

cury’’) 36 exposure rolls, fine grain de- 
veloped (Eastman DEK-20) and beautifully 
enlarged to 3"x4" glossy prints, 90c, Car- 
tridge reloaded, 35c. 18 exposure rolls, 55c, 
reload 20c. 24-hour service. Satisfaction 
guaranteed Free mailing bags, sample 
print. Technifinish Laboratory, 38-42 Scio 
St., Rochester 4, N. Y. 


BIGGEST $1.00 value in 35MM finishing 
today, 36 exposures, fine grain 3!4x4!. 
enlargements: deckled, embossed margin 
and date, Eighteen exposures Tc: sixteen 
exposure splits 55c. Free mailers, 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wide margin, 25c. Mailbag 
Film Service, Box 5440A, Chicago 80. 


CHOICE Film Offers—Roll developed, 8 
beautiful enlarged prints (deckled if de- 


sired); or 16 brilliant "Lifetime" prints, or 
3 sparkling prints plus 2 fadeproof enlarge- 
ments. Pre-war quality and price—25ec, 


Fast service. Quality guaranteed. Free mail- 
ers, Credit for unprintable negatives, Dept, 
52, May Studios, La Crosse, Wisconsin. 


POPULAR SCIENCE 


of your [favorite negatives now--wh 
these low prices prevail. All prints Itoh 
size 127 to 122, 16 Reprints for 25c; 50 re- 
prints 75c: 100 reprints $1.00, Send only | 
snapshot negatives Satisfaction guaran- 
teed Cut-Rate Reprint Service, Box 833-J, 
LaCrosse, Wisconsin, 


NO Delay! Pictures Returned Immediately. 

Eight exposure rolls developed with two 
prints each or one Enlargement each neg- 
ative—only 25c coin. Special! Coupon on 
Beautiful 8x10 Enlargement given each 25c 
order Details and Film Mailers Free on 
Request. Moen Photo Service, 200 Moen 
Bldg., LaCrosse, Wisconsin, 


ROLL Developed and 8 beautiful enlarge- 

ments 2 to 6 times larger, Deckled Edge 
—High Gloss. Any 8 exposure roll 25c 
coin, 12 ex, 35c—16 ex, 50c—36 ex, $1.00. 
Reprint Enlargements 3c each. Alden 
Photos, 94-4 Astor Station, Boston, Mass. 


YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30c: Or 
enlarged to about Post Card size 8 Expo- 
sures 25c, 12 Exposures 40c; 16 Exposures 
50c. Rapid Foto Service, G. P.O. Box 413, 
New York 1, N. Y, 


EVERY picture an enlargement! 8 spar- 

kling deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller; 
enlarge reprints 3c, Enlarge Photo, Box | 
791Q, Boston, Mass. — — — O č — — Boston, Mass. 


YOUR favorite kodak pictures enlarged favorite kodak pictures "enlarged, 

size 5 x 7. 10c; three for quarter, coin. 
Send best negatives (film) today. Address 
Geppert Studios, Dept. 83, Des MOI. 
Iowa. 


SNAPSHOT ape 215c each, fifty or 

more 2c each. 6 - B exposure rolls devel- 
Oped, two prints n exposure 30c. Fin- 
est workmanship—Fast service. Mercury 
Studios, B-109 North Dearborn, Chicago 2. 


FREE—One Roll Developed Free! Also two | 

enlargements Free! Bargain information 
returned immediately! Rush  roll—no 
money! Satisfaction guaranteed. Foto- 
friend, Blackstone 1, Mass, 


8 BEAUTIFUL Enlargements or 16 contact 
crystal clear prints developed from your 
roll 25c, 36 exposure 35mm film enlarged 
to 314x4!5 $1.00. Photo Electric Lab., Dept. 
P.S, P. O. Box 861 Bridgeport 1, Conn. 


PROFESSIONAL Enlargements from your 

negatives! Double-weight lustre 5 x 7 
photographs, 30c each. With Folder 50c. 
Hobby-Life, Box 2, Wakefield Station, New 
York City 66, 


8 PRINTS, all enlarged to nearly post- 

card size from your roll or negatives, 
250. Willard Studios, Box 3535G, Cleveland 
1 


PLINIS oll colored, carefully. 5x7 $1.00, 

8x10 $1.50, 10x12 '$2. 00. Give complete 
instructions. Angeline Brown, 117 N, Blair 
St.. Madison 3, Wis. 


BEST Prints You Ever Had! Jumbo Size, 

8 exposure rolls 30c, 16 exposure, 60c. 
Reprints 4c, Prompt Service, Runner Stu- 
dio, 309 Bellaire, Kansas City 1, Missouri. 


FREE Snapshot Magazine, Film Order 
Plan, mailing equipment, price lists. 
Houghton's, Jamaica Plain 30, Mass. m 


THREE prints each good negative, 8 expo- 
sure rolls, 30c; 12, 18 exposure, 50c, Re- 
prints, 3c. Fred C. Eastman, Bode, Iowa. 


E ia from any snapshot £1.50 
“eo n M. Berkley, Wadsworth, 
0. 


WITH every 6 or 8 exposure roll, two full 
sets of prints, 25c, Skyland Studios, Box 
411, Dept. ''S'", Asheville, N. C, 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


LETTERHEADS $3.00 thousand—noteheads 

$2.50 thousand—billheads $2.50 thou- 
Sand—envelopes $3.10 thousand-— business 
cards $1.80 thousand—two-color gummed 
name and address labels 25c hundred— 
Independent Print, 1513 Chicago Street, 
Omaha, Nebraska. 
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Self-feeding Rotary 
Stencil Post Card Printer, $9.50 Com- 
plete, All Makes Duplicator Supplies. 
Literature Free, Pittsburgh Typewriter 
Supply, 336-MA Fourth Avenue, Pitts- 
burgh 22, Pa 


PRINTER Wanted; Amateur or Practical; 
ordinary experience. Cardboard Special- 
ty. Shop facilities available for your own 
work after hours. Standard 65 Duane St, 
New York. Also so boys 1 wanted, 
Esti- 


QUALITY printing. ic lowest prices 

mate and Price List sent upon receipt 
sample job wanted or sketch, Edgewood 
Press, Edgewood, Maryland. 


YOUR name, address printed on 500 
Gummed Stickers ! 2x2". 30c coin (no 
stamps). Write plain Edgewood Press, 


Edgewood, Maryland. 


$2.00 POSTPAID; 150 815 x 11 Good Bond 
Letterheads and 150 644 Envelopes. 500 

of each $5.75 postpaid. Mero Products. 

Box 344, Punxsutawney, Pennsylvania. 


100 LETTERHEADS, 100 Envelopes, $1.00, 
Postpaid, Excelsior Press, Hampton, Vir- 
ginia. 


250 RED White and Blue Gummed Parcel 
Post labels $1.25. American. Box 391, 
Charlotte i, N. C. 


250 LETTERHEADS, and Envelopes $2.50. 
American Press, Box 391, Charlotte 1. 


*» 


200 BOND Letterheads, envelopes, 89c. 2000 
—$5.98, Samples, Joseph Johnson, 1382-B 
Fifth Ave., New York 29. 


MILITARY Stationery 
plateless engraved 
cents. Wainwright, Dolgeville, N. Y. 


PROFICIENT Printing at popular Prices. 


Send sketch for free estimate. Lambert 
Brothers, St, Petersburg 4, Florida. 


QUALITY Printing— World's Lowest Prices. 
Inquire, Allied, 210 Fifth Ave,, New York 
City. 


z 


duced: quick deliveries; samples. 
can, 6348 Windham, St, Louis 20. 
400 LETTERHEADS printed $1.25. Manzo, 


555 South 20th, Newark 3, N. J. 


100 NOTEHEADS and Envelopes—$1.00. 
Sanford, 1226-6th, Des Moines 14, Iowa. 


1000 Business Cards $2.00. Willmar Press, 
120 Beacon Avenue, Providence 3, R. I. 


PRINTING OUTFITS & SUPPLIES 


Send stamp for details or dime for com- 
plete illustrated supply book Kelsey Inc., 
X-8, Meriden, Conn. 


NOW you can make your own Plastoplate 
printing cuts. Simple, easy process. 
Day-Service, Argyle, Wisconsin. 


INEXPENSIVE home-made printing press, 
Details free. Novelty Shop, Downsville, 
Louisiana. 


PRESSES, type, paper, supplies, list 3c. 
Good Royal Typewriter $35.00. Levinson, 
Box 918, New York 8, 


PRINTER'S Supply Bargain Bulletin. Send 
stamp. Bradshaw,3214 Huron, Chicago 24, 


PRINTING Presses, Type, Supplies, Lists 
3c, Turnbaugh Service, Loysville, Pa, 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 

operate general ted cour "Show shop. 
Compite.. illustrate course shows you 
OW. 


Christy Supply. 
Dept. 1041, 2835 N, Central Ave., Chicago, 


START your own Electrical Service Shop. 

Complete, illustrated course shows how 
to repair vacuum cleaners, washing ma- 
chines, motors and other appliances. How 
to do house wiring, install] switches, out- 
lets, etc. Free booklet, Pacific School, 4703 
West Pico, Los Angeles 6, Calif. 


Buy War Savings Bonds and Stamps regularly. 
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POPULAR SCIENCE OPPORTUNITIES 


SPECIAL Reprint Service. Order duplicates ! “PRINTOMATIC” 


LOCESMITHING now made easy! New 

course teaches you how to pick locks, fit 
keys, de-code, masterkey, etc. Self-in- 
struction lessons, Bargain price, Free de- 
tails. Write Nelson Company, Dept. 7-01-32, 
Chicago 4. 


pria aiiim n act a ee eee ee T 
BREEDING Stock For Sale Free price 


list, 64 Page booklet *'Profitabie Rabbit- 
Raising’’, 15c per copy. “How & Where 
to Raise & Sell Rabbits", Folio, 10c. Small 
moe Farms, 606 West King, Fairfieid, Il- 
nois 


OPERATE your own Refrigeration Repair 

Shop. Good jobs now and after the war. 
Easily learned at home. Common educa- 
tion sufficient Free booklet Mechanics 
School, Dept, S-32, 4701 West Pico. Los 
Angeles 6. 


BE An Auctioneer. A 

occupation. Send for Free catalogue and 
how to receive Home Study Course. Fred 
Reppert School of Auctioneering, Hox 142. 
Decatur, Indiana 


$5000 FROM Half Acre! Growing Ginseng. 

Seed, contract supplied. Particulars 10c, 
Associated Growers. Dept. 12, St Norbert, 
Manitoba. 


$40.00 WEEELY, Made growing mush- 

rooms, Fresh, Dried Dominion Patent 
331583, free spawn North American, 169Y 
Yonge. Toronto, Canada. 


NEED Cash? Homework Moneymakers., 
Hundreds! Fully explained. 25c. Home- 
work Publications, 814—44th, San Fran- 


cisco, 


SECURITY Acres, that sensational new 

Book $1.00. Information Free. Chal- 
lenge, 87 Somerset, Springfield, Massachu- 
se 


EXCEPTIONAL profits raisin 

est breeding stock available. Details 
furnished. Franklin Young Riverhead, 
Long Island, New York, 


RAISE hizhly profitable angora rabbits. 

Multiply fast. Wool $8.50 pound, Plenty 
markets. Particulars free. White's Rabbit- 
ry, Marion. Ohio. 


leasant profitable 


mink, Fin- 


MUSHROOMS grown in boxes Instruc- 
tions 25c, Spawn $1.00 Gordon, 553 


William, Winnipeg, Canada, 
RADIOS. SUPPLIES & INSTRUCTION 


RADIO Service men and experimenters 

send for our giant radio catalogue. Save 
SCAN nited Radio Co., (1000-V), New- 
ar 


REVISED Plans 18 Crysta] Bets (SW rec- 

ord 5300 miles), including ''Radiobuiid- 
er'".—25c, Laboratories, 363-T Hampton, 
Hayward, California. 


CRYSTAL Radio Detector Complete, in- 
cluding receiver diagrams. Also illus- 
trated literature, 50c. Hulet, 29 East 39th. 


New York. 


BRAND new, six-tube. AC AC-DC superhet 

kits! Other radio parts! Complete price 
list 10c. Melvin Okin, 915 Bryant Ave, 
Bronx, New York. 


HAVE music and other sounds speak vour 

words. Artificial voice easily made from 
spare radio parts, Instructions $1.00. R. F. 
Calkins, 12922 St. Marys., Detroit 27, 7, Mich. 
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MAKE Simple Tubeless Batteryless, } Dis- 
tance getting Crystal Radios Crystal 
e ees 25c. Allen, PS-427, Cilin- 
on 0, 


BUILD improved, Extra loud C Crystal Sef. 
Complete instructions. 20c. Amorose, R-4, 
Box 283, Richmond, Va. 


RECORDING discs ! 


2c. Easily made, Ma- 
terial available everywhere, Instructions 
35c, Eaytors’ Lab's, , Lynwood, Calif, 


WANTED: Used Radios. Battery o or elec- 
tric. Best Cash Paid. Graviee Com- 

pany, Kennedy, Alabama. 

CRYSTAL Radio Experimenters Write 
Hulet, 29 East 39th 5t., New York. 


RAZOR BLADES, SHAVERS 
TRIM-RiITF combs cuts own, other's hair. 
Complete 60c postpaid. C.O.D, plus mail- 
ing. Extra blades 5c. Guaranteed, Agents 
Wanted, Watson Hauger, 224BH Ridge, 
New Eensington, Pa. 
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FOR the best shave of your life-—use Shef- 

field Double Edge Blades. Send $2.00 for 
100 of these superb blades to Herb Glatt, 
310 Washington St., Newark 2, N. J, 


100 DOUBLE-EDGE blue surgical steel 

razor blades $1.50 prepaid. Fully guar- 
anteed. St. Moritz Blade Co., 321 Broad- 
way, Dept. A, New York 7. 


RUBBER STAMPS 


YOUR name, address on deluxe cushion 
mount rubber stamp $1.08. Pad 25c. Fost- 

paid cash with order. Edgewood Press, 

Edgewood, Maryland. 

3 LINE stamp 30c; cushioned, indexed, 35c. 
Signatures $1.50, Printrite, Wauwatosa, 
is. 


ONE Line 15c, 2—25¢e, 3—35c, 4—45c. De- 
luxe Stamps, Auburn, Nebr. 


QUALITY, 3 lines 50c. Signatures $1.95. 
Federich Mig., East Pittsburgh, Pa, 


SCIENTIFIC SUPPLIES 


ILLUSTRATED charts. Radium. Prisms. 
Books. Research Dept., 3915 Twenty 
Fourth St., San Francisco. 


SONGWRITERS 


“MUSIC Printing. One thousand copies pro- 

fessionals, 3 metal engravings $24.00. 
One thousand 1-color salable copies includ- 
ing 3 plates, art work and cover $67.00. 
Send manuscript with check. Master 
Music Press., Inc., 1505 East 55th Street, 
Chicago 15. 


SONGWRITERS! B. M, I. Publisher with 

established Radio Program seeks new 
songs, poems! What have you? Profession- 
al's sincere examination Free! High fidelity 
recordings made. Transradio Music, Inc., 
1650-P Broadway, New York. 


SONGWRITERS: Melodies supplied with- 

out charge by wel known Hollywood 
Composers. Manuscript lead 
records furnished, Cinema Son 
Box 670B-11, Beverly Hills, California. 


SONGWRITERS. We are looking for good 

commercial songs. We pay highest roy- 
alties, Write for our publication and dis- 
tribution proposition. Puritan Publishing 
Co.. 343 S, Dearborn St., Chicago 4. 
SONO RCM Poem For Immedi- 

ate i 
Dictionary, Richard Brothers, 
Building, Chicago. 


SONG Poems Wanted: Write for Free In- 
structive Booklet, Outlining Opportuni- 

ties. United Music Corporation, Dept. 26, 

Salem, Indiana. 


POEMS Wanted for Musical Setting. Send 

poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston, 


SONGWRITERS! Outstanding songwrit- 
ing service, Roscoe Barnhart, 1320 48th, 
Des Moines, Iowa. 


SONGWRITERS! Amazing, outstanding 9 - 
fer, Hibbeler, C15, 2157 N. Avers, 

cago. 

GOOD music composed to good words. 
Music Printing. Reginald Belcher, Chat- 

ham, New Jersey, established 1910, 


SONGS wanted: Poems set to music, Free 
publishing: Royalties, Hollywood Song 
Guild, Box 2230, Hollywood 28, California. 


“DON'T Cry Now’'—New song-hit 35c 
post'd. Neptune Publishers, P, O, Box 
908, Annapolis, Maryland. 


SONGWRITERS — Free booklet “Getting 
Ahead In Songwriting’. Write today. 
Song Service. 331-J West 46th., New York. 


SPORTING GOODS, GUNS, FISHING 
TACKLE. ARCHERY 


BOY Scout-Campers U, 8$, Army used sur- 
plus equipment Pup tent $1.95, Packs 
$1.00, Canteen cup and cover $1.00, Mess 
Kits 75c, Cartridge Belts 50c. Complete 
Bets $5.00, Add 25c for postage, Handling. 
Samet Sales Co., High Point, N. C. 


BOWS-Arrows for  Recreation-Hunting- 
Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations, only 50c. 
Illustrated catalogue Free. Archery Sales- 
Service, 617 South State, Chicago. 


USED Guns, Binoculars, bought, traded, 
sold, Ammunition bought. 
Prices Paid. Stoeger Arms 
Fifth Ave., New York, N. Y. 


Corp.. 
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EXPERT Gunsmithing repairs. Chrome 
Plating. Barrels shortened. Estimates 
furnished. Kenfix Company, 406 Morgan, 
Tampa, Florida. 
"HANDARMS''—''Rifles'' — ‘‘Shotguns’’ — 
Sold with generous amount of ammuni- 
tion list 10c. Commando Sheath Knives, 
Free Circular. Rudolph's, Atchison, Kan- 
Sas, 


ARCHERY Equipment: Catalogue Free. 
Mid-West Archery, 2209-D East 75th, 

Chicago 49. 

MAKE Landing nets, turtle traps, live 
bags, hammocks, Patented shuttle, and 

book 50c. Netcrafters, Toledo, Ohio. 

GUN Bluing Plating Refinishing. Bluing 
Salts, Gunblu, 322 5. Plant, Tampa, 

Florida. 


ARCHERY, “Registered Arrow” sets and 
equipment list 10c. Rudolph's, Atchison, 

Kansas. 

SEND 10c for list 100 used guns. Fray- 
seths, Willmar, Minnesota. 


a Mucius ilit ji a 
USED guns,. bought, sold, exchanged. List 
stamp. Howe, Coopers Mills, Maine. 


STAMP COLLECTING 


FEED ro M ctore o Mateo qn 
SPECIAL Album Free—The United States 


Flag Series for twelve overrun Nations 
is the most unique, remarkable, impres- 
sive, and beautiful set of stamps ever 1s- 
sued. It fairly cries for a special album 
worthy of it, such as we have published. 
It's a very fine album of 34 pages. Cover 
designed by a famous artist. Arrangement 
artistic and practical, telling the history 
ef each honored nation.—It is Free to 
sincere approval applicants. Just send 10c 
for mailing expenses, and state whether 
you desire approvals of the United States 
or foreign stamps or both. Approval 
Headquarters, Globus Stamp Co., 268 
Fourth Avenue, New York City 10, Dept. 
217. 

WOW! $10.00 Worth of Fun for only 10c! 


500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 


POPULAR SCIENCE OPPORTUNITIES 
| 


: Stamp, Box 311. Yonkers 1, New York. 


POSITIVELY Greatest Free Offer—Latest 

Scott's International $5.00 Stamp Album 
—covering entire World, contains 36,000 
illustrated, descriptive spaces; Scott’s 1944 
Standard $5.00 Catalogues  ''Philately's 
Encyclopedia'—absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers, Bargain Stamp Service, Palm 
Springs, California, 


125 ALL different U, S. $1.00. Old, new 

issues—Comms.—Postage—Dues—Famous 
Americans—Airmails, etc. Good condition. 
Lightly cancelled. Guaranteed to please. 
Try our foreign packets 10c each, 3 for 
20c, 14 packets $1.00. All different. Bar- 
gain. Approvals sent on request. Armour 
Stamp Co.. St, Albans, N. 


EXTRAORDINARY Pictorial Collection:— 

Nigeria —- Bermuda -— Dutch Indies — 
Martinique Newfoundland Philip- 
pines — Southern Rhodesia — Porto Rico 
—Wurttemberg — Victoria — Wallis and 
Futuna Senegal — Ceylon — Ivory 
Coast. Everything only 5c. Imperial 


VICTORY Packet Free: Includes stamps 
from 'Tanganyika— British Cayman Is- 


‘lands — Animal — Scarce Babyhead — 
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Coronation — Early Victorian — Airmall 
—Map Stamps—with Big Catalogue—all 
free—send 5c for postage. Gray Stamp 
Company, Dept. PR, Toronto, Canada, 


FREE! Leeward Is., Cayman Is., Turks 
and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat- 
ham Stampco,, Springfield 50, Mass. 


SMOKY Mountain commemorative sheet, 

largest U. S. stamp issued, and 33 U, 5. 
including commemoratives, airmail reve- 
nues, etc. Catalogs 75c—To approval appli- 
cants for 5c, Curhan Stamp Company, 
Dept. C, Gloucester, Mass, 


- WORLD'S Largest Diamond And Triangle 


ceived from the church missions and other ` 


sources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom—and 
ou might find something really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted. James- 
town Stamp Co., Dept. No, 5, Jamestown, 
New York. 


FIND Stamps Worth Fortunes! Six Big 

Items! “Queer Countries" Packet; Dji- 
bouti, Qwalior, etc, Packet scarce Russia, 
Catalog price 50c! Fine packet of 25 dif- 
ferent British Colonies—Turks & Caicos 
Islands, Hyderabad, Jamaica, etc. United 
States $4.00 and $5.00 high values. Big 
"Far East'" packet of 20 different stamps 
from Dutch Indies, Siam Paitippines. etc, 
Illustrated 32 Pac booklet—tells where 
to look for, and sell, stamps worth up to 
$10.000 apiece! Everything for only 5c to 
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Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French, 20 stamps 
from 20 different Countries. Pictorials, 
Airmails. Big Bargain 5c with approvals. 
Capital Stamps, Dept. 10, Little Rock, Ark. 


COMPLETE mint Commemorative Set from 
Manchukuo, plus attractive Brunel Pic- 


. torial—everything just 3c to approval ap- 


. plicants. 


approval service applicants!! Mystic Stamp ' 


Company, Department 55-R, Camden, New 
York. 


BSc O o OO O eee ee 
INVASION Tension! Breath-taking Events 

suggested in our 121 Different as: Under- 
ground Work, French, Belgian, Czech, 
Dutch, Balkan, Scandinavian Pictorials; 
Allied Pacific Blows, typical Japanese; Big 
Four Conference, Vivid Issues; Cassino 
Duel, striking Italian, New Fighting 
French; Hitler's Europe 24 hour Bombing, 
German Pictorials; Burma Battle, distin- 
guished China, India; and even Red Army's 
momentous New Soviet Enemy Destruction 
Issue cataloguing $3.05—to new approval 
applicants—10c; Intercity Co., Dept. Y, 
Port Washington, N, Y. 


FREZ! The Stamp Finder! Send today for 

big new edition, fully illustrated, en- 
abling you instantly to identify all difficult 
stamps! Also fine packet strange, fascinat- 
ing stamps from Bosnia-Herzegovina, Mo- 
naco, Patiala, Cyprus, etc., including maps, 
ships, animals and strange scenes. All free 
to approval applicants inclosing 3c postage, 
Garcelon Stamp Co., Box 918, Calais, Maine. 


Buy War Savings Bonds and Stamps regularly. 


Viking, 130 (P) Clinton 5t., 
Brooklyn, New York. 


127 DIFFERENT Stamps including Free 

Fighting French, Haiti, Johore, Cochin, 
only 10c to approval applicants. Reich 
Stamp oe 4647 Kenmore, Chicago 40, 


FINE Approvals, freshly mounted, Fast, 

personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach 2, Calif. 


SPECIAL—Airmails—21 different, includ- 

ing Zeppelin, Triangles, Latin America, 
etc, 5c with approvals, Continental Stamp 
Co., Box 606, Dept, C, New Rochelle, New 
York. 


BRITISH Empire Collection! Burma, Cy- 

prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with Pictorial 
and Commemorative Approvals. Lyman, 97 
Nassau. New York City. 


FREE $5 Abyssinia (Catalogue $1.25) Af- 

ganistan, Djibouti, Triangle, 50 Differ- 
ent, everything 5c with Approvals—Regent 
Stampco, 330 Flatbush Ave., Brooklyn 17, 
New York. 


118 Different Stamps including Commemo- 

ratives, Charities, Airmail, Pictorials, 
sets etc. only 3c with Approvals. Badger 
Stamp Company, 228 S. West Wisconsin, 
Milwaukee 3, Wisconsin, 


POSTMARE Album, Alabama now ready. 
Mount over 1000 postmarks in proper 
locations on 125 enlarged indexed maps; 
plastic binding. $3.00, Post Horn Publica- 
tions, 1315 Fifield, Long Beach 5, Calif. 


| FREE-— Your choice of any 10 stamps from 


our first U. S, Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 


| Company, 1457 Broadway, Dept. 87, N.Y.C. 


POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


40 DIFFERENT U. 8. Commemoratives, 

43c. 50 page List Free, New Hussman 
atanp Co.. 1122 Pine St., St. Louis, Mis- 
BOUT 


FREE! Complete ‘United States" stamp 
catalog with 1,000 illustrations! Send 1 

to cover mailing, Harris & Co., 99 Transit 

Building. Boston, Mass, 


LATIN America 75 different includes air- 
mails, pictorials, commems. Only 10¢ 

with approvals. ''Crescent Stamps", Lon- 

don, Canada. | 

“UNITED STATES” "Philippine Islands,'' 


approvals, Largest varieties at Americas 
west ae rely ag prices, Stamp Company, Al- 


UNITED; NEUTER approvals complete cov- 
erage fine quality, attractive prices. 

Sea Stamps, Box 436, Coconut Grove, 
orida. 


WAR Insignia stamps 50 different in nat- 

ural colors 25c; 200 different $1.00. Ver- 
Halen Publications, 6060 Sunset, Holly- 
wood 28, Cal. 


FREE—Canadian Sets, Royal Visit. George 
VI, George V, Coronation, Jubilee, oth- 
ers, to approval applicants, Ensign, Box 
118-P, So. Orange. J. 
" t BUYING lists for accumulators 10c. 
Also foreign stamps wanted in large 
quani. Grossman, 104 West 42nd, New 
ork. 


FREE 15 different U, S, commemorative 
to anyone sending 3c postage. Benjamin 

aran, Station A, Box 141, Manchester, 
Conn. 


4,000 DIFFERENT foreign $2.00. 1,000 diff. 

U. S. $4.00. Send currency. No checks 
or money orders, Leon Garrett, Box 517, 
Independence, Kansas, 


SCARCE Greenland and many others mint 
and used with approval selections for 3c 

postane. Winnebago Stamps, Kenosha, 
is, : 


19TH Century U. S, Commems., Civil War 
Revenues, Battleships, $5, $10 Stamps Free 

. to U. 8. Approval Applicants. Metropalitan 

Stamps, 1 G Broadway, New York. 


NEED Money? Sell me your stamps. Send 

description of what you have to Norman 
Barcus, 3787 Longfellow, Detroit 1, Michi- 
gan. 


25 TRIANGLES, Airmails, Commemora- 

tives—1l0c— Breaking up collections on 
approval—Gelburd Stamps, 1214 Shake- 
speare Ave., New York City. 


MEXICO Census Commemorative Set. 
Free with approvals. Pladon Stamps, 

1717-5, Idaho, Toledo, Ohio. 

FREE!!! British Empire Packet. Postage 
3c. Williams, 601 Archerbldg, Baycity. 

Mich. 

BELGIUM —25 different Parcel Post, 5c 
with approvals, Fox Stamps, 153-5 Min- 

eral Spring, Passaic, N. J. ; " 


PICTORIAL Stamps For Young And Old. 
Fine Selections, Honest Values, Park 
City Stamp, 35 Olive, Bridgeport 5, Conn 


1,000 GRABBAGS 15c each, 8 Different $1, 
"Special Bags Free French included 25c. 
Sandy, 630 Bingaman, Reading, Pa. 


FREE Stamps, For particulars, Walter 
Hoenes, Dept, PSM, Cologne, New Jer- 
Sey. 


FREE! Pon Pony Express set (facsimiles). Post- 
age 3c. Roberts, 401 Shearerbldg., Bay- 
citv, Mich. 


le TO 10c Foreign Approvals. 


Beaumont 
Stamp Exchange, 2667 McFaddin, Beau- 
mont, Texas, 
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FRERT Western Hemisphere Packet. Post- 
Mich. 3c. Owens, 801 Welshbldg., Baycity, 


55 DIFFERENT United States 5c with 
Approvals, Bookman, Box 145-P, Maple- 
wood, N. J. 


“UNITED STATES only." Better approv- 
low — reasonable—request them— 


als — 
Box 488A, Minneapolis. 


EXCHANGE your duplicate stamps with 

Collectors everywhere. Particulars from 
Kurtz, Box 1051, Allentown. Pennsylvania. 
BRAZIL diamond shaped set 10c with ap- 
Sie Vargo Stamps, Racine, Wiscon- 
sin, 


JULY, 1945 


A “RAM” Tank 
with approvals, 

Bristol, Conn. 

60 DIFFERENT United States, inci. Com- 
memoratives, 10c. Pricelist free. Sei- 

denberg, Cassopolis, Michigan. 


FREE—Set Airmails showing RAF ''Spit- 
fire" Plane, Approvals. Penny, Roway- 
ton, Conn. 


BARGAINS in fine approvals! Write today. 
T International Stamp Co., Hallettsville, 
exas, 


MONTHLY Philatelic Shopping News, year 
25c. Stamporium, 2660-B Rochester, De- 
troit 6, Michigan. 


FREE Treasure Packet with pictorial äp- 
provals, 4c. Oromocto Stamps, Kitch- 
ener, Ont., Canada. 


PRAZID Holy Year 378 mint—8c with 
2.1lc Approvals. Carroll's, 745C W. 
di Tn Angeles 37, Cal. 


GOYA Nudes. (2 vrs.) 10c Approvals. 
Millhiser, 7724 Abbott, Pittsburgh, Penn- 
svlvania, 


FREE! Approval applicants 
worth Free—Your choice. Excel Stamp 
Service, Box 1315, Chicago 90. 


100 DIFFERENT 10c with approvals. Ja- 
qi peen, 140 West 75th Street, New York 


100 ALL Different U. S. 15c. Monjar. 1750 
Fairmount, Cincinnati, Ohio. 


1000 MIXED U. S. Old and New 25c, 2 lbs. 


$1.00. Weatherby, So Euclid 21, Ohio. 


PENNY Approvals that satisfy. Nei] Gron- 
berg, Box 54415, Philadelphia 43, Penn. 

EXCHANGE your duplicates. Particulare 
for stamp. Box 2166, Denver 1, Colorado. 

EUROPE-—40 years old—15 different 10c, 
Elzea, Bowling Green, Ohio. 

TRY my ic Approvals. Chick., 712 High 
St., Bath, Maine 

SOLOMONS, Gilbert-Ellice, etc.—3c witb 
approvals! Saxon, Valley Stream, N. Y. 

MEADICE approvals, low prices, Harold 

awyer Jr., Sherburne, New York. 


TATTOOING SUPPLIES 


TATTOO Outfits, inks, designs, write 
nm Zeis Studio, 728 Leslie, Rockford, 
T1018, 


and Corvett stamp, 3c 
© Knopp, Box 1381, 


TOBACCO—PIPES 


FREE To Pipe Smokers—For a new pipe 

smoking thrill, write us your brand of 
tobacco and get Free package Mild, Tasty, 
Nature-Flavored ''Green River'' Pete Mo- 
berly, Box 964, Owensboro, Ky. 


CIGARS—Clear Havana Mild, Trial box 
50, $5.00 and $6.00 plus 25c mailing. 


Zibar, Roselle, New Jersey. 
TRAPPING 


ELEVEN good Box Traps. Complete blue- 
prints 30c. Wee-Sho-You, Box 51, De- 
troit, Mich, 


TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 
and unsurpassed in efficiency, Time pay- 
ment plan, trade-in and accessories. Free 
literature, Fisher Research Laboratory, 
Palo Alto, Calif. | 
and lost 


BURIED Treasures i mines—over 
200 locations in United States. Learn 

where. Information free, Write Treasure 

Trove, Box 346-G, Springdale. Ark. 


THE $20.00 Magic Indicator locates buried 
money and Mineral Deposits Guaranteed. 
Charles Horton, Bellerive, Illinois. 


TYPEWRITERS 


REMINGTON, Underwood Typewriters, 
good condition $25 up. Levinson, Box 9193, 
New York 8. 


VOCATIONAL GUIDANCE 


DISSATISFIED with your work? We can 

help you. Information. Occupational 
adv Isory Service, Box 1154, Patterson, 
N. d. 
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DISCOVER your best abilities through sci- 

entific aptitude tests. Information 10c. 
Testing Service, 2068, Commercial Build- 
ing, Rockford, Ill. 


Buy War Savings Bonds and Stamps regularly. 
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WANTED—MISC ELLANEOUS _ 


WANT .22 shorts or longs ammunition, 
Any amount, Will pay $120.00 per case 

(10, 000 shells). Cash waiting, Distance no 

barrier, Peerless Vendir. g Machine Com- 
any, Dept. PS, 220 Wesi 42nd Street, New 
Ork, N.Y, Wisconsin 7 T-8610. 


WANTED-—25,000 Mea: Rabbits! Will 

contract for ‘entire procucticn, Will quote 
present prices we are pe-ing for 3c stamp, 
Small] Stock Farms, 606 Wert King, Fair- 
field, Illinois. 


WE Pay you well for ‘ È. yth: ng" you wish 
to sell: Tools, instru.ient., equipment, 
merchandise, jewelry. Justice Jobbers, Box 


150, Chicago 90. 


WANTED Sailboat 30 ft.—36 ft. with or 

without motor, send details. Price, If 
possible picture. Frank Mirowsky, 529 
Court St., Elizabeth, N. J. 


WANTED Mercury (Quicksilver) We pay 
$1.00 per pound. Western Metal Co., 
Bloomington, Illinois. 


WATCHES 


WATCHES Wanted—Broken or usable—all 

kinds. even Ingersolls. Highest prices 
paid for jewelry, rings. spectacles, alarm 
clocks, razors, cigarette lighters, gold teeth, 
etc. Cash mailed promptly. Lowe's, Hol- 
land Bldg.. St. Louis 1. Mo, 


WATCH and clock eer eee 
practical course in modern horology. 66 


illustrated self-instruction lessons, Just 
out! Low price. Information Free. Write 
—Nelson Company. Dept. 8-01-2, Chi- 


cago 4, 
WELDING, SOLDERING _ 


ALL Purpose electric welder uses ises 110/ 220 

volts a,c. Continuous output 20 to 180 
amperes. Handles 1/16" to 3/16” electrodes, 
Light or heavy production, maintenance, 
repairs, Vernier type controls, Farms, ga- 
rages, shops, factories, Fully guaranteed. 
Headshield, electrode holder. cables, elec- 
instructions, ready to use. $135.00 
f.o.b. "Chicago. Other sizes, accessories. 
supplies. Circulars, Williams Company. 
Box 4100, Portland B, Oregon, 


SUPER Weldei— For home, farm, factory 

Makes even beginner an expert, Improved 
on type used by Navy. Fully equipped 
with Metallic Arc and Flame Torch Han- 
dles, Carbons. Rods, Fluxes, Mask. etc. 
Complete directions, Operates AC-DC, 110 
Volts. No extra wiring needed, Guaranteed, 
$19.95. Save 2% send check with order. 
Super Welder Manufacturing Co.. Dept. B, 
23 East 20 Street, New York. PUDE 


MAGIC Arc Electric Welder has 999 uses 
New model welds all metals, used by 
electricians, plumbers, garages, navy, many 
large industrial plants. Complete with ali 
divae" mask, rods, fluxes, instructions. 
95 postpaid. Immediate shipment. Lit- 
erature Sine Equipment, S376W. Quaker- 
own, Pa. 


NEW | Model electric v welder 110 volt AC- 
DC: will weld all metals; easy to use, 
full directions. Complete with power unit, 
flame and metallic arc attachments. car- 
bons, fluxes, rods, mask; al! for $19.95--- 
Used by the ‘Navy. Magic Welder Mfg. Co.. 
239-PS6 Canal St., New York City. 


ELECTRIC y Arc Welder, costs less than 

$1.00, Easy to make from available scrap. 
Startling discovery. Guaranteed to weld, 
No Toy. Mail $1.00 for complete directions 
to make and operate, or write for further 
information ‘‘International’’ Incorporated, 
6347 Parnell R, Chicago, Illinois, 


A.C. WELDING Rods D.C. (mild steel) 50 

pound cartons without priority. (mini- 
mum order $5.00) 1” 10c. 5.32" 8c. 3.16" 
Bc pound f.o.b, Welders Club, WB- 3432, 
Chicago 54. 
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and sold. List equipment or 
free. Write. Phillip Wilson, 
^E-st.'"" Napa, Calif. — 


BUILD Large, Medium or Small A.C C. or or 
D.C. arcwelder. Plans $1.00 each. Welders 
Club, WHB-3432, Chicago 54, epo — 


SLIGHTLY used Arc Welders.  Eecom- 
mended by R. E. A. Guaranteed. Forney 
Mig. Company, Ft. Collins, Colorado. 
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AVENGER PILOTS"LET ELMER DO IT"- SOMETIMES! 


Flying a Navy Grumman Avenger torpedo-bomber 
means tense hours of patrol duty over dreary 
wastes of ocean—hours of endless vigilance and 
constant concentration. 

For relief from this exhausting strain, the pilot 
turns the controls over to "Elmer"*—the Auto- 
matic Pilot. It obeys orders without question, 
flies the plane with uncanny accuracy on what- 
ever level course the human pilot determines. It 
is a vital strategic device helping to keep flying 
personnel at peak efficiency—a unit of exceed- 
ingly delicate balance, demanding the finest pre- 
cision workmanship in construction. 

We are proud that we have been called upon, 
because of our specialized experience, to build 
the hydraulic parts for this automatic pilot. Their 
mast prosaction is an achievement in precision 
manufacture which has won the recognition of 
the Navy air forces. *Pilot's nickname 


LET'S ALL BACK THE ATTACK — BUY MORE WAR BONDS 


Besides hydraulic parts for the Automatic Pilot, this 
company also manufactures the Hycon "Stratopower" 
pump— now standard equipment on the Lockheed 
P-38 and reserved exclusively for our fighting planes 
until victory is won. 

Today there are available for immediate de- 
livery other Hycon Pumps and Valves in the 3000- 
pound range for commercial applications to control 
or actuate machine tools, giant presses, dump truck 
lifts, materials-handling mechanisms and remote con- 
trol circuits. They will operate brakes, clutches and 
steering devices of heavy vehicles; test high-pressure 
apparatus; and solve a wide variety of other hydraulic 
problems. Write for full information. 


HYCON::: 


REGISTERED TRADE MARK 


E m 


Patented—Manufactured only by The New York Air Brake Company 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


A8 Buy War Savings Bonds and Stamps regularly. : 


POPULAR SCIENCE 


THE “RAFWAFFE” FLIEP-OR US 


The only "circus" of its kind in the world, the 
"Rafwaffe," flown by British pilots and featuring 
such Nazi planes as the Focke-Wulf 190, ME-110, 
JU-88, and Henschel 129, plays exclusively to au- 
diences composed of American and British pilots 


Captured Nazi planes reveal their 
secrets to Allied pilots in strange 
circus staged by the RAF to show 
how enemy's latest aircraft behave. 


By HICKMAN POWELL 
Photographs by HAROLD KULICK 


FROM AN RAF STATION IN ENGLAND. 


[HAT every Allied pilot first wants to 

V know about any captured German air- 

plane is how to start the blamed thing. 

Whether any American or British pilot ever 

has escaped from Germany in a stolen air- 

craft is something nobody is telling; but, 
naturally, the idea is à good one. 

Instructions in this and answers to other 
pertinent questions are being provided to- 
day in the most effective way—by a flying 
circus of RAF pilots who make the rounds 
of American and British stations in captured 
enemy airplanes, giving actual demonstra- 
tions of their characteristics. 

Probably the only British flyer alive who 
jauntily wears the swastika wings of a Luft- 
waffe pilot along with his RAF pilot's in- 
signia is Flight Lieutenant E. R. Lewendon, 
who leads this "Rafwaffe" around the coun- 
try, flying the latest type of Messerschmitt- 
109G. But you may be sure he is very 
thankful to have his dainty little fighter 
craft painted with the British insigne and 


The North African war theater proved the best hunt- 
ing ground for capfuring Nazi planes that were 
still flyable. The ships, like this ME-I09G, were 
dismantled and then crated for shipment to England 


emblazoned on the underside with the bright 
yellow of a noncombatant aircraft. 
Lewendon and some of his mates have 


been flying enemy planes around their own 


country for more than two years now, but 
have never been shot at. They take a Spit- 
fire escort along with them, and observers 
on the way are warned not to judge too 
much from profiles. The procession includes, 
besides the ME-109G, a Focke-Wulf 190, a 
Junkers 88, and an ME-110. 

The main risk about the job is that these 
planes may fall apart at any time. Spare 
parts are to be obtained only from other 
captured equipment, and fhe planes are 


48A. 


This Henschel 129 was cap- 
tured in the African cam- 
paign. A low-level attack 
ship, it carries both 20 and 
30-mm. cannon for anti- 
tank work. Allied pilots, 
having battered the day- 
lights out of the Gnome- 
Rhone works with 12,000- 
pound bombs, don't look 
for many more Henschels 


HS 
129 


: : 


For its power plant, the Henschel carries two ra- 
dial 14-cylinder Gnome-Rhone engines. Cylinders, 
however, are almost motorcycle size and generate 
only 850 hp. Propellers are also of French make 


often U/S (RAF language for “unservice- 
able") because replacements are not avail- 
able. One trouble is with tails becoming 
loose. Instead of trim tabs, these German 
aircraft have adjustable tail surfaces which 
are shifted as a whole by hydraulic power. 
In this outfit’s ME-110, the tail has become 
so wobbly that it seems likely to drop off, 
a failing which the aircraft has shown in 
combat. 
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This head-on view of the Hen- 
schel, with its cowling removed, 
shows the elaborate wiring sys- 
tem located directly under 
the pilot. Two braces, one on 
each side, each hold a 20-mm. 
cannon for use on our tanks 


In this view of the cockpit, 
notice the gear for the joy- 
stick. Other controls on the 
ship are also gear-operated. 
In refitting the ships for the 
"Rafwaffe," British dials were 
used so that the pilots could 
read the recordings in English 
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The right engine as it appears from the cockpit. 
As is usual with most German twin-engine planes, 
the Henschel carries such dials as the tachometer 
and fuel gauge on the inner side of each engine 


Back in the days of the Battle of Britain, 
many of the 110's (twin-engine fighters 
carrying a crew of two) were shot down in 
England, but now their fighting ground is 
mostly over Germany itself, where newer 
versions of the 110 employ rockets against 
our Fortresses. At one time the best hunt- 
ing grounds for capturing enemy aircraft 
that were still flyable were North Africa 
and the Middle East, where the ships were 
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Manned by a two or three-man crew and well armed, the ME- 
110 is Germany's best twin-engine fighter. It has one weak- 


ness, however. 


' loose. 


In fast flight its tail is likely to come 
Latest versions combat our Fortresses with rockets 


The instruments on the 
dashboard confronting 
the pilot of an ME-110, 
one of the units of the 
"Rafwaffe" that are 
taken on the rounds of 
American and British air 
stations for instruction 


Among the items of 
armament for the ME- 
110 is this flexible ma- 
chine gun, a weapon of 
7.9-mm. caliber, desig- 
nated as MG-I5. The 
"Rauchen Verboten" 
sign, which means "no 
smoking," is also Nazi 


dismantled and crated for shipment home. 

They seem strangely harmless when re- 
built for demonstration flying. For instance, 
the ME-109G, most feared of German fight- 
ers at high altitude, is a dainty little lady 
whose 3214-foot wing span would hardly 
seem to pack so much firepower. She is 
skittish too, with her landing gear set so 
narrow that she is subject to very tricky 
ground-looping if landed any way except 
directly into the wind. 

This over-narrow landing gear apparently 
results from the fact that the 109 was 
originally designed to carry cannon in its 
light wings. Because that armament caused 
wing flutter, however, the guns were shifted. 
It now carries one nose-mounted 20-mm. 
cannon, extending through the shaft of the 
propeller, and back through the inverted-V 
of the 1,530-hp. Daimler-Benz engine. The 
butt end of the gun comes right back be- 
tween the pilot's knees. The ship also has 
two 7.9-mm. guns (about !4 inch) set in 
recesses atop the plane's nose and firing 
through the propeller. 

A. favorite for flying by the RAF pilots is 
the Focke-Wulf 190, which has splendid 
aileron control and the ability to roll any 
way you like. It has an automatic control 
box which sets the boost, mixture, airscrew 
pitch, and revs, and keeps them always 
adjusted to the throttle opening. The wide- 
set undercarriage makes landings easy. 

An important part of demonstrations with 
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the FW-190, fastest German fighter below 
20,000 feet, is diving at bomber crews so 
that they can see just what it looks like at 
that angle. Its radial engine gives it an ap- 
pearance which often causes it to be con- 
fused with our Thunderbolt, although its 
bulge does not belly down below the wing. 
This air-cooled engine (a 1,650-hp. VMW-801, 
with 14 cylinders set in two banks) has a 
fan that sits behind the propeller and turns 
three times as fast. 

American flyers always cluster around 
the Junkers 88, which they fear very much 
in combat and admire for its versatility and 
maneuverability. It is used as a reconnais- 
sance plane, bomber, dive-bomber, day and 
night fighter, and rocket ship. One amazing 
thing about this Junkers is that its crew 
of four men is able to function in its crowded 
cockpit, which has a downward swelling on 
the right side, like a jaw with a bad tooth- 
ache. The radio operator (who handles two 
guns) sits back-to-back with the pilot at 
the left; the navigator sits at the pilot’s 
right, where he can climb down into the 
nose for bombing, while another gunner 
stows himself as best he can behind the 
navigator in the rear of the protuberance, 
which opens as a hatchway. Notable in the 
88's appearance are the two engines, which 
look like radials but are really inverted-V 
12-cylinder engines. They get their radial 
appearance from radiators set around the 
propeller shaft. Its propellers are not con- 
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stant speed, but highly variable, 


and electrically controlled. The 88's . 


controls are light as a feather. 

Being prepared for inclusion in 
the flying circus is a Henschel 129, 
recently received from the Middle 
East. It is something of a curiosity 
because of the tiny motorcycle size 
of its engine cylinders. It has two 
radial Gnome-Rhone engines of 14 
cylinders each, but only 850 horse- 
power. Contrasting with its small 
engine power is its heavy armor 
and powerful armament. For tank- 
busting it has two 20-mm. cannon, 
two 13-mm. guns, and a 30-mm. 
cannon that is slung under its belly 
for use in place of bombs. 

Probably not many of these 
Henschels are being produced now- 
adays. For it was on the Gnome- 
Rhone engine works in France 
that the RAF recently tried out its 
new 12,000-pound bombs, with 
ruinous effect. 

All this demonstration of how 
enemy aircraft compare with our 
own is, of course, extremely inter- 
esting to the men who meet them 
in combat. It also serves a very 
useful purpose by providing flying 
hours in strange planes. Captured 
airplanes are given the most rigid 
examination and study by special- 
ists before they ever get to Lewen- 
don's flying circus, but steady flying 
usually brings out additional details 
of the utmost value. 


This front view of the 
FW-I90 shows the ro- 
tating cooling fans that 
force air through the 
cylinders of the engine. 
The horsepowér of this 
engine is 1,600 to 1,800 


ct outward to the 
wings into wells; one of which is shown at the center 
of the picture. Above this well, in the wing's leading 
edge, is one of the slots which, when open, direct air 
flow so as to prevent stalling during a slow landing 


An inverted Daimler-Benz 1,530-hp. engine from an ME- 
109G. Position is aid to pilot's field of vision owing 
to the triangular shape of engine. Nazi planes now car- 
ry a number of instructional markings which serve to 
assist inexperienced mechanics in assembling the ships 


Used on the German FW-190 and ME-109G, this 7.9-mm. machine gun 
fires through the cowling or wing mounts. It is similar to our .30 cal. 


The cockpit of the FW-I90 has Compact engine of the FW-190 
many more instruments on dash- enables plane to travel 370 
board than the simpler ME-109 miles an hour at 17,000 feet 
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Landing wheels of the ME-1096 


Side view of the ME-109G, 
a very tough fighter at 
high altitudes. |t packs 
machine guns in its wings, 
a 20-mm. cannon that juts 
through the propeller hub, 
and two 7.9-mm. guns that 
fire through the propeller 


Member of the "Rafwaffe" examines a 15-mm. machine gun 
with the designation MG-13l. This is part of the armament 
used on the Messerschmitt 109F in place of cannon. Such equip- 
ment from captured German planes is carefully studied and then 
explained to Allied flyers when it is taken on tour for display 


A nose view of the cockpit of 


the JU-88, which has 


housing built in sections instead 
of being molded, as 
Under the housing is 
tle cupola that holds the bomb- 
sight and admits the crew 


The JU-88 is one of Ger- 
many's foremost bombers, 
carrying a four-man crew, 
the forward 


partment. 


How the crew reaches the 
cockpit of the JU-88, 
the upper right is a rack 
capable of carrying a 500- 
kilogram bomb, 
slightly over 1,100 pounds 
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The intake for the supercharger on an ME- 
109. The picture above shows it closed, —— 
while below it is shown in the open posi- 
tion. |t is automatic in action, is used © 
for desert warfare, and hos a sand filter  —— 
that keeps dust particles from entering — 
supercharger housing and clogging motor - 
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MATCHBOX COMPASS 
consists of a waterproof 
Bakelite plastic holder 
for matches, a striker 
bar at the base to pro- 
duce sparks if the supply 
is exhausted, and a com- 
pass at the top of the 
cover. The container is 
designed for rough han- 
dling in Army and Navy 
use, and is a product of 
the "Taylor Instrument 
Companies, of Rochester, 
N. Y. 
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PLATFORM LAUNCH- 
ING. Unprecedented pro- 
duction of American ships 
during the war emergency 
has resulted in new, and 
sometimes surprising, 
methods to meet special 
conditions. Even the tech- 
nique of launching—long 
a matter of choice between 
the fore-and-aft and side- 
ways methods—has been 
given a new twist. 

Raft launching is the 
new way of putting a ves- 
sel into the water for the 
first time. The U. S. Army 
FP 253 was built for the 
Army Transportation 
Corps, and firmly blocked 
on a platform, which was 
mounted on runways. 
When the time came for 
launching, the platform 
bearing the ship was slid 
down the ways by means 
of cables paid out from 
winches. On reaching deep 
water, the platform was 
floated out. 


GROWING OUR OWN GAS may be the answer to the prob- 
lems posed by the demands of war and increasing industrial 
and personal needs. Startling results have been achieved by 


Dr. E. Berl, a research professor at the Carnegie Institute of 


Technology, from his experiments in converting plants into 
gasoline, coal, and other hydrocarbons. By carefully controlled 


internal combustion, plant 
material such as sugar 
cane, wood, sorghum, po- 
tatoes, cornstalks, or even 
grass, is transformed into 
a substance known as 
"protoproduct." 

A gummy semiliquid at 
ordinary temperatures, 
this protoproduct is itself 
a highly efficient fuel. Hy- 
drogenation converts it in 
turn into gasoline, kero- 
sene, or lubricating oil. Or 
by another process it can 
be changed into coal that 
is said to be in some re- 
spects superior to natural 
coal. If Dr. Berl's method 
proves practical on a com- 
mercial scale, it may be of 
world-changing impor- 
tance, for vast agricul- 
tural areas might easily 
produce their own fuel for 
industrial power. 
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A multiple-barreled 
antiaircraft rocket 
gun goes into action 
from a mobile mount- 
ing. Similar gun pic- 
tured below gives an 
idea of wide range of 
elevations possible 


FIREPROOF UPHOLSTERY of plastic-coated 
material developed by the United States 
Rubber Co. has passed such rigid tests that 
it is now mandatory equipment on all U. S. 
Navy combat ships. Tests included suspend- 
ing the material for 12 seconds in a Bunsen- 


burner flame; after 
it was removed, it 
burned less than two 
seconds. It proved 
resistant to high 
temperatures by be- 
ing exposed for three 
hours to 180 deg. F. 
without becoming 
soft and tacky. At 
40 degrees below 
zero it did not crack 
when sharply 
creased, nor did it 
show permeation or 
other ill effect after 
exposure to oil or 
gasoline. Further 
tests revealed its re- 
sistanceto abrasives. 
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ANTIAIRCRAFT ROCKET GUNS, used by 
the British against the Luftwaffe, are shown 
clearly in these photos, which are the latest 
and best to reach this country. The rockets 
make a terrific “whoosh” when fired at 
marauding planes, but Londoners are get- 
ting accustomed to the noise. The best- 
known rocket weapon used by American 
forces is the now famous bazooka (P.S.M., 
Dec. '48, p. 68). 


SYNTHETIC QUININE, chemically identical 
with the natural malaria drug, has at last 
been produced. Instead of the bark of 
the cinchona tree, cut off by Japanese occu- 
pation of the Dutch East Indies, an abun- 
dant coal-tar product called benzaldehyde is 


the raw material. More than 15 delicate 
chemical manipulations shuffle the atoms of 
the benzaldehyde molecule into the new pat- 
tern of the quinine molecule, represented by 
the model held above by Dr. Robert B. 
Woodward, codiscoverer with Dr. William 
E. Doering (seated). 
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30,000 TO 10,000 FT. TO 
AVOID FLARES AND 
SEARCHLIGHTS 


4 ON S D MONS 
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ENEMY DROPS SHOWERS p 
OF ANTIRADAR STRIPS — 
SILVER AND BLACK PAPER 


SILVER 


A COMPACT RESUSCITATOR nas been de- 
veloped by Dr. Joseph Kreiselman, Wash- 
ington, D. C., and is now part of the safety 
equipment aboard American merchant-ma- 
rine ships. The device consists of a bellows- 
type bag at the top of which is a strap for 
the operator's hand. The bag joins a rubber 
face mask by a plastic valve. Other valves 
allow intake of air and oxygen, and, by 
limiting pressure, prevent excess air from 
being pumped into the patient. A plastic 
elbow for the mask permits use of the resus- 
citator when the patient cannot be placed 


on his back. 


BAFFLES for radio- 


location devices, con- 
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black paper strips, 
have been dropped in 
night attacks by both 
British and German 
bomber and fighter 
planes. Aluminum foil 
laminated to thin pa- 
per and cut into strips 
of different lengths 
constitutes the anti- 
radar device. 

First used by the British, these foil strips have been 
copied by the Nazis. Tossed from an elevation of 30,000 
feet, the strips take about two hours to reach the ground. 
At first, aluminum foil alone was used, but it had a 
tendency to fall. too rapidly in bunches. The paper back- 
ing prevents this. The tinsel is dropped in bales, which 
the wind tears open, permitting the strips to disperse and 
drift downward. The strips are .0008 inch thick, and 
range in width from 1/16 to 14 inch. The drifting metal, 
by presenting an artificial target for radio-directed 
ack-ack guns, enables the planes to avoid the line of fire. 
German children, picking up wisps of the material, have 
named it “angels’ hair." 


U. 8. Maritime Commission Photograph 


UNDERSEA CAVALRY cnarges the foe, in light diving 
suits astride a tiny submarine. This British human tor- 
pedo, operated by two men, penetrates enemy net de- 
fenses, creeps silently under water to a ship's hull, and 
attaches the war head of a torpedo. A time fuse allows 
for a getaway. One-man torpedoes used by Japs have 
made death inevitable for their operators. (Photo at left 
shows the diving suit used by the British.) 


Camera Stops 


Army's 22 


HE .22 caliber cartridge, recently gradu- 

ated from the kindergarten of back-lot 
marksman, amusement-park shooting galler- 
ies, and schoolboy hunters, has taken its place 
on the list of important war matériel. Rem- 
ington Arms Company is now turning out 
billions of improved .22’s for use in prelimi- 
nary marksmanship training. These inch- 
long cartridges, the use of which precedes 
that of the military .30 caliber variety, save 
labor and material and are an economical 
means of giving the new soldier the “feel” of 
a gun. The accompanying pictures, exposed 
one millionth of a second, show the bullets’ 
effect and accuracy. 


Stopped dead by high-speed photography at a mil- 
lionth of a second, this .22 caliber bullet is still pro- 
ceeding on its way through the bull's-eye. The gun 
was adjusted for aim so that the shot could not miss 


Superspeed camera shows the impact effect of the 
little bullet on another kind of shell—this time a 
coconut. The quickness of shutter and lens action 
is indicated by the short distance milk has escaped 


This remarkable photo shows a rifle-fired 
projectile moving at instantaneous speed 
from edge to edge of an ordinary playing 
card. The camera lens was even quicker 


As a combination potato peeler and masher, the 
.22 seems, from the evidence here, to offer solace to 
K.P.'s in the mess kitchen. This picture of a spud 
target is a study in both ballistics and photography 


Hitting power of the small-caliber bullet is demon- 
strated by a supersplit-second camera shot that 
stops even the tiniest flecks of foam spouting from 
the beer can. Note the cap at top of the geyser 


BIGGEST PONTONS 
ever built, and carrying 
retractable wheels, now 
enable the huge Douglas 
C-47 to operate from 
land or water. The pon- 
tons, each of which is 
bigger than the fuse- 
lage of a P-40, also 
serve to carry part of 
the ship's fuel. Rudders 
on the pontons guide 
and brake the plane. 


Mounted on the "prop" 
shaft just inside the 
cowling of this Ameri- 
can dive bomber, the 
newfan conserves much 
of the engine's power 
that was formerly ex- 
pended in overcoming 
drag from used-up air 
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Whats New in Aviation 


POSTWAR AIRLINER, Model 39 by Consoli- 
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dated Vultee, has a 90-foot fuselage and the 
same wing and engines as the B-24 Lib- 
erator. It seats 48 persons in a spacious 
"club car of the clouds," accommodates 24 
at night. Cruising speed is 240 m.p.h., and 
range, when fully loaded, 2,500 miles. 


FAN SAVES POWER. This new propeller- 
speed cooling fan, developed by Wright en- 
gineers, will boost the climbing rate of a 
plane 20 percent, add as much as 10,000 
pounds to the payload of some twin-engined 
aircraft, and also increase cruising speeds 
and improve altitude performance. It fits 
just inside the cowling and sends air over 
the cooling fins of the engine. By driving 
out used cooling air, it largely eliminates 
its dragging effect. Engine can develop full 
horsepower without overheating. 
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First Stainless-Steel Plane 


ESIGNED around a required 
cargo space of eight by eight 
by 25 feet, the world's first produc- 
tion-model all-stainless-steel plane 
is ferrying amazing loads of war 
cargo to many fronts for the U. S. 
Naval Air Transport Service. 
Named after the covered wagons 
of pioneer days, the RB-1 Cones- 
toga was designed by Dr. Michael 
Watter and is built by the Edward 
G. Budd Manufacturing Company, 
of Philadelphia. Out of the big 
plane's total loaded weight of 33,- 
800 pounds, 10,400 pounds — or 
nearly one third—is cargo. 
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In paratroop operations, men 
hit the silk through doors at 
the sides while their equip- 
ment is dumped through a trap 
door in the tail. At left, an 
ambulance and a seagoing jeep 
drive up the ramp provided by 
lowering the underside of tail 


Inside the big belly of the Conestoga, two vehicles can be stowed away with lots of room to spare for 
extra cargo. The amazing load-carrying space of eight by elg by 25 feet is made possible by the fact 


that the wing does not pass through the center of the fuse 


age. Two |4-cylinder engines, developing 


1,200 horsepower each for take-off, lift the plane with over five tons of payload in a 920-foot run 
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Our abilitv to desian. produce, and O YOU recall the universal awe with 
9 y oe R ] which this country—only two years ago 


deliver superior fighting equipment —viewed the efficiency of the German Army 

x and its mechanized equipment? Today, this 

has been a surprise to the Germans same German Army does not seem quite so 
| | | t powerful or mysterious. 

and the Japs on every war front. The United States, rather than Germany, 


now has the most comprehensive and modern 


By MAJ. GEN. G. M. BARNES line of ordnance in the world. Hitler's blitz 
Chief of Technical Division, Office of weapons, with which he overran Europe, 
Chief of Ordnance, U. S. Army were designed and produced in the 1920's 


and 1930's. Germany's preparations for a 
scientific death struggle had been thorough, 
and her well-armed forces seemed irresist- 
ible at first. But now we are armed with 


One dark night, a native French trooper on sentry later models of similar and additional weap- 
luty at an important crossroad near a battle front saw ons, and Americans are no longer either 
1 group of men approaching on foot. When he chal- awed or baffled by the enemy. 
enged them, they said they were Americans. He in- . Based on the developments of the pre- 
tantly killed them all with his submachine gun. They ceding 20 years, most of our ordnance 
vere German soldiers wearing American uniforms. weapons were designed and placed in pro- 
When asked how he had known this, the sentry said: duction in 1939 or later. The differences be- 
'That's easy. All Americans come in jeeps.” tween our weapons and those of our foes, 

The quality and quantity of American ordnance— consequently, are comparable to those be- 
sverything that rolls or shoots—have distinguished our tween a 1940 and a 1930 automobile. 
roops increasingly. A German officer is credited with The owner of a 1940 car may be run over 
waving said that a perfect army would have German and killed by a 1930 car. Similarly, the 
nfantry, American ordnance, and Italian music. Judg- weapons of our foes are deadly. They have 
ng by recent efforts of German and Jap soldiers to taken and will continue to take many Ameri- 
oard Garand rifles and other captured equipment, can lives. We believe, however, that our 
hat officer's opinion is now widely shared. weapons are more powerful and that this 

The importance of ordnance has increased through- will become more evident as the war con- 
xut history. Now our ordnance officers are the soldiers’ | tinues. 
servants, who supply them with all the tools of mech-  - Our efforts in the Ordnance Department 
mized war, from bicycles to 38-ton tractors and from |» have been directed solely toward the per- 
jistols to block-busters. fecting and producing of the kind and num- 

Maj. Gen. G. M. Barnes, chief of the U. S. Army ` ber of weapons that our fighting men want. 
Jrdnance Department's Technical Division, is one of i The men facing the foe are our customers, 
he world's foremost authorities on ordnance. Ever | and, like good business men, we have pro- 
ince he was graduated in engineering from the Uni- , ceeded on the theory that the customer is 
rersity of Michigan in 1910 and was commissioned in . always right. No effort has been spared to 
he Regular Army, he has been studying our own and . provide our soldiers, wherever they are, with 
other nations’ arms. He was a special assistant to the >:| the best armament of the highest quality in 


adequate quantities. 
How we achieved superiority in ordnance 
is a remarkable story. Only a few hundred 


thief ordnance officer of the AEF in the last war, and 
has directed the designing, testing, and production of 
mprovements in old weapons and the development of 
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ur Army's new and secret weapons. pieces of American artillery were used at 

In this article, General Barnes points out highly the front by the AEF in the last war. From 
significant differences between our weapons and those ; 1920 to 1938, the United States spent an 
Xf our foes. It is not intended in this article to imply average of only $12,000,000 a year on Army 


hat our American soldiers are not facing strong and 
letermined enemies armed with lethal weapons, but 
'ather to inform mothers, fathers, wives, and relatives 
vere at home that our men are expertly armed with s POPULAR SCIENCE 
very essential weapon of war to give them that edge 

n combat necessary for victory. 


ordnance. Big guns sometimes rusted at 
the Aberdeen Proving Ground, Maryland, 
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Photo by William W. Morris 
PRODUCTION. Acres of massed weapons such as these M-4 tanks are parked on both sides of the At- 
lantic. From a single East Coast depot, more than 100,000 vehicles of 125 different types have been sent 
overseas, A tank is delivered like a new car, complete with instruction manuals, tools, and equipment in a 
watertight box that contains everything from asbestos gloves to crowbars, Tools are treated to prevent rust 


PACKAGING AND SHIPPING. Merely preparing American ordnance for shipment is a tremendous task. 
Below is a scene at the Chester Tank Depot near Philadelphia, operated by the Ford Motor Company (Neil 
Brown, general superintendent). This one depot has used as much as 220,000 board feet of lumber in a day. 
In the lower left-hand corner a crated truck is coming off the disassembly line. (See photos on pages 58-59) 


Photo irom Ford Motor Company 
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VEHICLES. Germany's volkswagen, at right 
above, is no match for our jeep. With only a two- 
wheel drive, it can't get around like our quarter- 
ton. Its top speed is 30 m.p.h., to the jeep's 50 


for lack of paint to protect them adequately. 

Fortunately, however, our ordnance offi- 
cers continued to study, design, try out, and 
perfect plans for new and better weapons. 
Many of those officers passed up better op- 
portunities in other fields to serve their 
country in this way despite the widespread 
indifference to their work. Their time was 
well spent. 

Each one of the Ordnance Department's 
13 district procurement offices, established 
soon after the Armistice, consisted of only 
one regular officer and a secretary. Never- 
theless, those offices, over a 20-year period, 
familiarized the Army with the war poten- 
tialities of factories throughout the country, 
and the Ordnance Department learned just 
what each important manufacturer could do 
best. Undoubtedly, this was the finest sur- 
vey of the kind ever made of American in- 
dustry. 

When the President persuaded Congress, 
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GUNS. On the proving ground, as on the battle- 
fields of Africa, the touted German 88-mm. gun is 
outclassed by the harder-hitting 105-mm. gun-how- 
itzer mounted on our M-7 tank destroyer ("priest") 


in September 1940, to appropriate more 
than a billion dollars for ordnance, orders 
were spread across the country almost as 
fast as butter is spread on bread. In two 
weeks, $1,250,000,000 worth of matériel was 
ordered—and these orders, for the finest 
possible equipment for our Army, were 
placed with those manufacturers best 
equipped to do the work. 

The best ordnance is rarely invented over- 
night. It is developed, like commercial ma- 
chines, through a series of models. There 
was an argument recently about who in- 
vented the jeep; there might be such argu- 
ments about many other ordnance items, for 
they represent many men’s thinking and ex- 
perience. Several of our most important 
weapons were redesigned just before we 
began mass production. Thus we armed our- 
selves with more up-to-date weapons than 
those which had been stored up by our foes. 

The 105-millimeter howitzer, the back- 


THE “BAR” IS THE 


UNDAY punch of the men who hunt 
Japs in South Pacific jungles is the 
death-spraying .30 caliber Browning Auto- 
matic Rifle—a weapon which has thrown 
such terror into the Nips that their snipers 
always shoot first at the man with the 
“BAR.” For protection during his perilous 
work, the “BAR” man moves about with 
two men at his heels who keep him con- 
stantly covered with Garands. Spitting 
350 bullets a minute on “slow fire" and 600 
on “fast,” the heavy “BAR,” which also 
has a tendency to pull its muzzle upward 


The BAR is loaded with a magazine containing 20 
.30 caliber cartridges (the same as are used in 
the Garand rifle). The complete weapon weighs 19 
pounds; the loaded magazine, about |'2 pounds 
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.' TRE EVOLUIIOIQ OF OOK 
155-MM. HOWITZER 


Development of ordnance is typified by the 
improvements made in our 155-mm. howitzer 
since World War l. The present 155, which 
has nothing in common with earlier models 
except its caliber, can be moved faster and 
fired more efficiently than any other weap- 
on of its jype. A battery of 155's can race 
up to a position, halt, and open fire in 
less than eight minutes. Normal rate of 
fire is three rounds a minute per gun, but 
they can be fired faster. An important modi- 
fication is the split trail with a spade to 
anchor each end. The gun's weight rests 
on three points for easy leveling—an ad- 
vantage over German guns of similar types 


bone of the artillery, is a good example of 
our further development of a familiar weap- 
on. We had been building and improving 
this “workhorse of the Army” for many 
years, but we had only a couple of dozen 
105-mm. howitzers early in 1939. These 
represented several models, each of which 
had been tested carefully. But we did not 
start mass production of any of these 
models. We began producing great quanti- 
ties of a brand-new and better howitzer, 
which quickly became famous around the 
world. 

This weapon can be elevated to 65 de- es EN 
grees, which permits almost vertical fire. soa MAI RES Te 
My friend, Maj. Gen. Albert W. Waldron, 
who was severely wounded in the South Pa- 
cific, has told me that this improvement 
gave our troops a tremendous advantage 
over the Japs in the jungle. The enemy had iv e ee 
specialized in light weapons for jungle war- A S. M 
fare. But our (Continued on page 58) PEERS SERT INT 


SUNDAY PUNCH OF JUNGLE IN-FIGHTING 


during prolonged bursts, 
calls for handling by a 
husky man. The gun can 
be fired from any position 
and has a metal clip which 
holds it steady to a sol- 
dier’s shoulder while its 
bullets whip out at a muz- 
zle velocity of 2,800 feet a 
second. Although its sight 
is calibrated up to 1,600 
yards, the gun is used at 
short and medium ranges. 


BAR team consists of an auto- 
matic rifleman and two men 
with Garands who protect him 
and carry reserve ammunition 
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M-25 TANK-RECOVERY UNIT 


M. e " # TRACTOR iil 
pa TACTICAL VEHICLES AND THE GUNS THEY HAUL 
"^ Dr. Fritz Meske, a German military commentator, told radio listeners during the 
ct fighting in Italy: "The enemy's strength lies in his extremely extensive and 
E variegated artillery." This parade shows only a part of America's vast assortment 
A 4 of weapons and their prime movers. Whether a rapier thrust is demanded, or a 
Ea battle-ax blow to hack through enemy positions, our forces have the right weap- 


ons at hand. "The Ordnance Department," says Lt. Gen. Mark Clark, of the Amer- 
ican Fifth Army, "has performed a tremendously fine task in keeping us supplied 
with arms and munitions," American productive genius has made this possible 
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COMBAT VEHICLES 


vi | 
These sketches show some of the ways in which en er jn carry plis cm dol et | 
| i i is the M-8 armored car, | 
i ttle. One of the newest light combat vehicles is | | 
He vii gl aaa e aai of an automobile with the punch and protection of a nant tant, 
Als gei is the M-8 motor gun carriage with a 75-mm. howitzer designed for use agains m y 
sonne It has the same chassis as the M-5 light tank, Amphibious vehicles naya prow ga- | 
bu ccestful and thelr production has been increased. The half-tracks aga Feci n | 
anm plan of using a few basic vehicles in a wide variety of ways for easy field maintena 
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Drawings by B. G. SEIELSTAD 
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! TANK RETRIEVER 


Damaged land battleships are salvaged by 
this unit consisting of a crane mounted on 
the turret of a light tank. A larger tank 
recovery unit is seen on the opposite page 
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PACKAGING. In an amazing 


assembly line in 


trucks are boxed up for shipment 
overseas. At one end, a vehicle 
rolls in under its own power... 


105-mm. howitzer could be fired almost 
straight up through the trees, giving us fire 
superiority. 

The Alaskan Defense Command has 
praised this weapon, too, in this report: 
“The 105-millimeter howitzer, despite al- 
most ’round-the-clock firing in wet weather, 
with no time for usual maintenance except 
an occasional bore swab, functioned without 
difüculty and maintained its long-range ac- 
curacy. Nearly 8,000 rounds were fired by 
two batteries during a 24-hour period. The 
long range and accuracy of the 105 made it 
possible to give continued support to the in- 
fantry without moving from original po- 
sitions . . ." 

In Africa, a captured German officer asked 
permission to see our ''belt-fed 105." It has 
no belt feed, but its performance had given 
him that impression. 

A German 105-mm. howitzer was one of 
the first important pieces of the foe's artil- 
lery to be captured and tested thoroughly at 
Aberdeen. It is in no way superior, and in 
some characteristics it is inferior to ours. 
It is neither so rapid nor so accurate as our 
new howitzer, and would be wrecked if 
hauled cross-country at the high speeds 
employed with American artillery. 

A weapon's characteristics depend partly 
on its carriage. Our 105-mm. howitzer was 
put on a self-equalizing carriage which 
readily provides a level support for the bar- 
rel regardless of unevenness of the ground. 
Leveling the German howitzer's carriage is 
like making a four-legged table rest evenly; 
with ours, it is as simple as setting up a 
photographer's tripod. 

The German 88-mm. gun that got a tre- 
mendous build-up in the newspapers during 
the African campaign has likewise been 
found inferior in some respects to our 90- 
mm. gun. The 88 was an antiaircraft weap- 
on that the Germans turned against tanks 
and supplied with armor-piercing ammu- 
nition. All of our antiaircraft and field-ar- 


huge 


reverse, 


As it moves along, it is washed, spray- 
painted, and dried in a tunnel of heat 
lamps. Then workers swarm over it to 
inspect it and remove superstructure 
and other parts preparatory to boxing 


tillery weapons can also be directed against 
tanks. And for every important gun, we 
have both high-explosive and armor-piercing 
shells. 

We have the further advantage of a 
standard fuse contour. The fuse determines 
whether a shell explodes above the ground, 
on the ground, or after penetrating into the 
ground. The last is especially important 
just now. Our standard contour permits 
different types of fuses to be put on each 
size of shell without upsetting the range- 
table data. The United States is the only 
country that has adopted a contour that 
makes fuses so readily interchangeable, and 
no other country can copy this improvement 
in ammunition in time for this war. 

In tanks, as in artillery and ammunition, 
our Ordnance Department not only has kept 
up with the Germans, but has insisted on 
being ahead of them. The medium tank that 
was developed before 1939 was not put into 
production in this country. Instead, time 
was taken to redesign it, and we came out 
with the M-3, or General Grant, carrying a 
75-mm. gun. Within a year this was fol- 
lowed by another model, the M-4, or General 
Sherman, and the superiority of American 
tanks over those used in the dreaded Ger- 
man blitz attacks was established at El 
Alamein. 

First in Tunisia, and more recently in 
Italy, the Germans used their 60-ton “Tiger” 
tanks. American officers were surprised 
that they brought this giant into the arena 
so soon. The explanation may be that they 
realized that their lighter tanks had been 
outclassed and feared that we would use 
our heavy 60-ton tank against them in 
Africa. We were a year ahead of them in 
the development of a heavy tank. 

But who has the biggest tanks is not so 
important as who has the most tanks. There 
is, perhaps, a tendency on the part of lay- 
men to think that the construction of a new 
tank such as the German “Tiger” makes 


As the wheels are taken off, the 
body is placed on a wooden plat- 
form that will be the bottom of 
the crate. This rests on a con- 
veyor that carries it along . . . 


Photos by William W. Morris at Chester Tank Depot 
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RIGHT ARM OF THE ARTILLERY—THE 4.5 GUN 


HEAVYWEIGHT slugger that 

\ can heave a 55-pound high- 
explosive shell 10 miles and then 
roll off at 30 miles an hour to 
smash enemy tanks with blasts of 
flat-trajectory, short-range fire— 
that is the mobile and versatile 41%- 
inch walloper now in use by the 
Army on European fronts. The 
gun is mounted on a single-a 
Bitch conn quy re : 


Pisis Bin. pio S baich out pun 1 
big shells at the rate of one a 
minute. The weight of the piece is 
a little over six tons. 


Ready for action, the 4.5 pokes its tapered barrel out from 


| under a camouflage net. e drawing below shows how it fits 

|. into the pattern of field-artillery- support in a battle zone 
TACTICAL USE . 25 AL 
OF GUNS ee ----- ee 
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HOWITZER 
Sides and ends of the box, pre- Inside the crate goes everything that Only a few minutes ifter it en- 
fabricated in another part of the will be needed to put the truck into tered the line, the truck comes 
depot, are delivered by other | immediateoperation—detached parts, out completely boxed. A mam- 


conveyors and nailed into place tools, instruction manuals, Stenciled moth crane lifts it onto a rail car, 
by men who hammer as they walk legends describe the contents fully bound for the embarkation port 


lighter models obsolete. Tank warfare, how- 
ever, calls for several types, and heavy 
tanks merely supplement, rather than dis- 
place, the lighter models. 

The tank is & weapon of opportunity, 
highly useful to a skilled commander with 
trained troops, but from now on the tanks 
of all armies are going to have an increas- 
ingly difficult time. Antitank guns are be- 
coming more powerful and more numerous 
on the battlefields. Our 105-mm. howitzer 
and larger types of artillery are all de- 
signed for knocking out tanks. Our 75-mm. 
aircraft gun enables a plane to stop a tank. 
Our antiaircraft artillery can do it, too; 
and a bazooka can blow a hole through the 
hull of a “Tiger” and set it on fire. This has 
been done repeatedly in combat. 

The bazooka equips foot soldiers with the 
equivalent of an artillery piece. It was de- 
signed for use against tanks, but it has been 
put to other uses already. A bazooka will 
rip off a couple of sandbags and kill the men 
in a machine-gun nest, or send a projectile 
ricocheting around inside a sturdy building 
with deadly effect. It has proved highly 
useful against Japanese bunkers. 

Half-tracks as well as tanks gave the Ger- 
mans their mobility. They have used half- 
tracks more extensively than any other na- 
tion. The German half-track is really a 
three-quarter-track, which is not readily 
stopped by ground interference between the 
front wheels and the tracks. Our answer to 
this development has been full-track trac- 
tors. 

New American high-speed, full-track 
prime movers, weighing 13, 18, and 38 tons, 
have all the advantages of big trucks, plus 
that of being able to go where the trucks 
can't. They are excellent climbers, and have 
proved to be very effective haulers of me- 
dium and heavy artillery over mountains, 
through swamps and sand, and over nar- 
row, unbridged trenches and shell holes. 

Our mobility has amazed both the Ger- 
mans and the Japanese. We can execute 
hit-and-run attacks with our 105-mm. how- 
itzer and even more powerful weapons. 
“Long Tom,” our famous 155-mm, gun, was 
run across miles of exposed territory in the 
African campaign, used to smash up a dis- 
tant airport, and then run back before day- 
light. Two days after the Marines landed 
on Rendova Island, a row of “Long Toms” 
was hammering the Japs at Munda, 11 miles 
away. 

The U.S. Army’s Ordnance Department 
was the first to manufacture self-propelled 
artillery, and has retained leadership in this 
field. We have built thousands of self-pro- 
pelled weapons since 1939. When examined 
closely, the Germans’ self-propelled artillery 
turns out to (Continued on page 206) 
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HE 4.2 mortar, nicknamed the “goon 

gun,” is a Cinderella among Ameri- 
can weapons. Developed by the Chemi- 
cal Warfare Service to hurl gas, it has 
blossomed out as a light and versatile 
adjunct to the artillery. It routs the 
enemy with stinging white phosphorous, 
blinds him with smoke, and pelts him 
with high explosives. 

It is only 3% feet high and weighs 
only 300 pounds. Easily hauled by jeep 
or moved by hand, it can be taken over 
the roughest terrain, hidden in a gulley, 
and fired so rapidly that the Nazis mis- 
took it at first for an automatic cannon. 

It can lob a 24-pound projectile 214 
miles in 60 seconds. Although it is 
loaded by dropping shells down its muz- 
zle, a crack crew can fire seven shells 
before the first one has landed. Its 
rifled barrel (P.S.M., Dec. '41, p. 113) 
makes it so accurate that a mortar unit 
in Italy actually dropped a round of 
high explosive into a German tank's 
open turret. And a dozen shots from 
this ugly duckling sufficed to knock out | 
a battery of German $88-mm. guns 
weighing 30 times as much as it does. 

The “goon gun” hurls nearly twice 
as much white phosphorous a$ an 81- 
mm. infantry mortar and throws it 
1,500 yards farther. Its range with 
high-explosive shells is from 20 to 100 
percent greater than the maximum at- 
tained by 60- and 81-mm. infantry mor- 
tars with lighter shells. Its mobility, 
punch, and versatility have made it one 
of our men's favorite weapons. 


Photos by William W. Morris 
The proce is dropped into the business 


end of the "goon gun." When it hits the bot- 
tom of the barrel, impact fires the cartridge 
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POPULAR SCIENCE 


CHEMICAL WEAPON TURNS GUN-UF-ALL-WORR 


Below are a high-explosive 
shell-(left) and smoke shell. 
Markings on the case tell the 
nature of the charge. Rings 
in the noses are safety pins, 
which are pulled in loading 


The mortar in action, with projectiles piled behind it. As soon 
as it is set up, it can start delivering five rounds per minute 
with the accuracy of an artillery piece at ranges of 600 to more 
than 4,000 yards. The projectiles weigh about 24 pounds apiece 
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This is a motorized chemical squad. The first jeep The jeeps can go almost anywhere that troops 
carries the leader and three men, with the mortar can operate. When unloaded, they shuttle back 
and eight rounds of ammunition in a ‘Aston trailer and forth to bring up additional ammunition 


The second jeep carries two men and l6 rounds of  Sandbags hold the mortar down for rough rid- 
ammunition—eight on the floor and four on each ing. In action, they are packed around the 
side. Its trailer holds another two dozen rounds base. The complete mortar weighs 300 pounds 
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Thrifty Grandma 

purchased a piece of 
cloth of the shape and 
pattern shown. By cut- 
ting it into only three 
pieces and then sewing 
the pieces together, she 
made it into a square 
bedspread of the same 
pattern. No cloth was 
wasted. Can you show 
how she did it ? 
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HERE are a couple of teasers that use all of 
the above digits, yet use each digit only once. 
These puzzlers are simply problems in addi- 
tion and multiplication—but in reverse. In 
each case you start with the answer and 
then try to see how you got it. 


OOO 2a The trick is to place 
| the digits in the circles 


OOO so that they will add up to 
' the sum of 1944. Remem- 
j a ber—you can use each of 
OOO the digits only once. 


the circles with the 
digits so that after com- 
i e A. A. pleting the indicated mul- 
tiplication you will have 
| three products that give 
1944 as the sum. 


() 2 2b Here the idea is to fill 
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UTHOR of these problems is 
Dr. Harry Langman, a ''tease- 
master" who has made a hobby of 
puzzlers. He is a New York math- 
ematician and also the author of 
a forthcoming puzzle book. Solu- 
tions — and in some cases, inci- 
dentally, there is more than one 
correct answer— will be found on 


page 210. 


3 If a man starts out from 

A in a car, what course 
will enable him to touch each 
of the other 24 evenly spaced 
points and return to his posi- 
tion at A with the least con- 
sumption of gas? 


Following the design below, an 

architect plans to use on a ceil- 
ing a certain number of rods (lines) 
and tacks (dots). If he orders 
60,000 rods, about how many tacks 
will he need to hold down both ends 
of all the rods? Only an approxi- 
mate figure is required. 
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POPULAR SCIENCE 


ORMERLY wasted, cull potatoes are now being turned into starch 

at three busy plants in Idaho. The machinery was assembled by a 
group of ingenious farmers, doctors, and lawyers, with expert assist- 
ance from the National Farm Chemurgic Council and the Idaho Power 
Company. Hampered by wartime shortages and priorities, the builders 
resorted to makeshift materials and equipment. When their order for 
girders was rejected, they bought an abandoned bridge and welded 
its steel into supports. Automobile transmissions and other machinery 
were retrieved from junk yards, reconditioned, and adapted to use. 
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NUTTY SNOWFLAKE. Look- 
ing like a hexagonal glass nut, 
this snowflake recently fell 
from the sky during a snow- 
storm in Schenectady, N. Y., 
and was photographed by 
Vincent J. Schaefer, of the 
General Electric Research 
Laboratory. Looking at least 
an inch wide in this remark- 
able photomicrograph, the hole 
in the center of the flake ac- 
tually is only four times the 
size of an ordinary hair. The 
flake itself was only about one 
twentieth the usual size. 


64 


MEDICAL MASKS are one 
more addition to the ever- 
lengthening list of uses to 
which paper, treated for wet- 
strength, is now being put. 
Given a simple treatment, 
the paper remains compara- 
tively unaffected by mois- 
ture, retaining at least 40 
percent of its original 
strength even when thor- 
oughly soaked. Lighter, and 
a good deal cooler, than the 
cloth masks usually used in 
medical work, the paper 
masks can be boiled for steri- 
lization and then hung up to 
dry for re-use. Similar masks 
are used to protect factory 
workers from toxic dust. 


NEW FIELDS of research in bi- 
ology and mineralogy may be 
opened up by a “phosphores- 
cence microscope” devised by 
Dr. E. N. Harvey and Dr. A. M. 
Chase, of Princeton University. 
It has long been known that 
certain fluorescent substances 
continue to glow, sometimes for 
only a fraction of a second, after 
being exposed to ultraviolet 
light. Because of the shortness 
of these periods of glowing, 
microscopic examination of this 
phenomenon has hitherto been 
impossible. By means of two 
revolving disks with staggered 
openings, the ultraviolet light— 
while being kept from entering 
the microscope—illuminates the 
object in a series of flashes fol- 
lowing each other so closely that 
the object appears to glow with- 
out interruption. The perforated 
disks are used in combination 
with a standard microscope. 
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"WO men sat at a velvet-covered table 
roling tiny little white balls back and 
forth. They watched intently as the pellets 
roled. Now and then they picked up one 
to look closely at it; then they went on 
roling them back and forth. 

No game of marbles this, as you could 
tell by the seriousness of the two men. A 
gambling game? Yes, in a way, it was. 
They were appraising 10,800 pearls seized 
from a Japanese outfit by the Alien Prop- 
erty Custodian. It seems you get a better 
idea of a pearl’s quality and beauty when 
it is rolling on black velvet. For four solid 
days these two men sat at their odd-looking 
game, and then they put in a sealed bid of 
$50,000 for the lot. They won, all right, for 
the next-highest bidder played his odds too 
long and offered only $28,000. The winners 
were happy over their purchase. 

This sackful of fine pearls was just one 
item in the fabulous list of properties Cus- 
todian Leo T. Crowley found on his hands 
when he moved in to take charge of all 
property belonging to enemy nationals. We 
did not go to war for booty, but we came by 
enough of it for several kings' ransoms. It 
takes in just about everything you could 
think of, from shoestrings to steamships, 
from a delicatessen to a ,bomb factory. 
There are personal belongings of rich and 
poor, going concerns of many kinds, banks, 
insurance companies, and real estate, as 
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RARE ART TREASURES are among the confiscated 
effects of enemy rationals. This ancient Chinese 
ceremonial pouring vessel, for example, was a part 
of the stock of a Japanese art-importing firm that 
was taken over by the Custodian after Pearl Harbor 


CEREMONIAL SWORDS 
are fancied by the Japs— 
a snickersnee for practically 
every social occasion. The 
longest of the three shown 
is a standard beheading 
sword, and the shortest is 
considered de rigueur for 
hara-kiri, or, as the Japs 
call this form of self-immo- 
lation, seppuku. These ex- 
amples were among several 
that were in personal ef- 
fects left behind by a Nip 
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well as objects of art of inestimable value. 

The Custodian and his staff of more than 
1,000 Federal employees have been busy for 
months trying to turn it all into one com- 
mon denominator—cash. It is sold to Amer- 
ican citizens only. Many bargains have 
been picked up, as always happens under & 
liquidation, and there are still many more. 
Everything is appraised before these sales, 
however, and bids are rejected if they are 
too low. If the original owners get back 
anything at all after the war, it will be 
cash, not the property. 

The Custodian's liquidators took over the 
Yamanaka store on Fifth Avenue, New 
York, with one of the finest collections of 
Oriental art in the world. They would have 
been happy to find a buyer for the whole 
stock and be done with it, but it was worth 
millions and no customer for such a vast 
lot of luxury items was in sight. So they 
kept the store going and went to work 
selling ancient bronze and pewter dating 
back before Christ, intricately carved jade, 
teakwood tables, porcelain, hand-wrought 
objects of every description, mostly pro- 
duced by Chinese artists. The Japanese 
owners had all the items price-tagged, but 
the prices were marked down to make the 
goods move. Some bargains have been 
picked up, though selling prices have been 
as high as $25,000 on a single object of art. 
After considerably more than half of the 
stock had been disposed of in this manner, 
the remainder was placed on public auction 
for speedy liquidation. 

The Custodian's people have found buyers 
for such items as an Egyptian mummy, a 
Japanese beheading sword, and a hara-kiri 
dagger. Among the office equipment of one 
German propaganda outfit there was an ex- 
cellent bronze bust of Hitler. The Custodian 
decided against selling this, but made a gift 
of it to the U. S. Treasury. It was busted up 
by Boy Scouts as part of a bond-selling 
campaign in Brooklyn. 

Twice the Federal officials have inherited 
dogs. One couple who operated a delica- 
tessen in New York were arrested by the 
FBI. The store was padlocked, and when 
the Custodian's employees went there to 
take over, they found a little dog in the 
back of the place. Here was a new legal 
problem: what to do with a dog until the 
property could be disposed of as prescribed 
by law. It was solved by turning the dog 
over to. the SPCA. The precedent thus 
established was followed later in the case 
of a bird dog and a parrot. 

Then there was the case of the baby's 
shoes. Sorting out a lot of personal things 
in preparation for a sale, officers came 
across a package tucked away in the corner 
of a trunk. It contained a pathetic little 
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RARE CHINESE IDOL, made of wood and close 
to 1,000 years old, has been taken in along with 
other alien art. The figure is a bodhisattva, or 
Buddhist divinity, dating from the Sung dynasty. 
Heroic in size, it was intended for a high pedestal 


pair of baby's moccasins, scuffed and bat- 
tered, but carefully wrapped in tissue paper. 
This was one item that was missing from 
the official list of goods offered for sale that 
day. The baby's shoes were taken out, after 
due consideration of the case, and stored 
away with the mother's name on the pack- 
age to await the end of the war. 

The Custodian put on quite a bargain sale 
in a big New York warehouse in March, 
disposing of the personal belongings and 
household goods left behind in July 1941 by 
Ernst Schmitz, formerly head of the Ger- 
man Railways Information office in New 
York, and by his four associates in this Nazi 
propaganda outfit. Schmitz evidently had 
lived high. He had expensive stuff of all 
kinds—eighteenth-century furniture from 
Germany, Oriental rugs, silverware in 
abundance, fine china, oil paintings, an ex- 
tensive collection of antique pistols and 
daggers, and sporting equipment of almost 
endless variety. 

The Custodian has taken over 13 banks 
and six insurance companies, and these are 
being liquidated. Under the law, the Cus- 
todian assumes ownership of all stock in 
American corporations held by enemy na- 
tionals. In cases where this is a majority, 
he becomes the controlling owner. His duty 
is to sell the stock to Americans, and this 


is being done. (Continued on page 195) 
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NINE-FOOT CLOCK and two other eighteenth- 
century pieces of fine furniture were among the ef- 
fects of Ernst Schmitz, former head of the German 
Railways Information office in New York and active 
pre-Pearl Harbor propagandist for the Nazi régime 


PRECIOUS CELLO, made in the [5th cen- 
tury by Francesco Ruggieri, was appraised 
oy an expert at $2,500 but a musician was 
able to buy it for $1,500. Whenever bids 
are unreasonably low, they are rejected 


AMERICANS MAY USE SEIZED PATENTS FOR $15 EACH 
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THE ENEMY HELPS us to beat 
him. Americans have access to 
45.000 patents owned by enemy 
nationals or those of occupied 
countries. A public library in 
each of five cities contains the 
patent papers, and there are 
helpful librarians in charge. Pa- 
irons are mostly manufacturers 
looking for possible new prod- 
ucts or ideas for improvement of 
their lines. Radiant energy leads 
all subjects among these patents 


HERE HEEL I 


BERGE 


TL 


61 


j dev on hazardous ground when you begin to pre- 


dict anything about the postwar era. But one thing 
you do know for certain: it's going to be The Age of 
Electronics. 

"Oh, yes," you say, "I've seen a lot on that subject, 
and much of it was visionary hokum.'' You're right. Some 
aspects have been overemphasized. Yet the fact remains 
that you can hardly name a phase of daily living which 
will not be affected. So vast is the field, so important its 
bearing on your life tomorrow, that we have arranged 
for a series of articles by an electronics engineer and 
writer who grew up with the subject. This month's article 
on communications will be followed by articles in the 
August, September, and October issues covering every 
prospective major development in postwar electronics. 

Don't miss one of these. Since we're limited by the 
paper shortage in the number of copies we can print, ask 
your newsdealer to reserve these issues for you. 
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AN EXPERT TELLS YOU WHAT—AND WHAT NOT—TO EXPECT 


By CARL DREHER 


LECTRONICS is not an indus- 
try in itself, any more than 
chemistry or physics. It is a tech- 
nique, a way of doing things in a 
lot of industries. It did, however, 
create one industry—radio—and 
the requirements cf that industry 
resulted in the ‘nvention of the 
vacuum tuve. From that point 
electronics spread out until now we 
use it not only for transmitting 
light and sound through space, but 
for controlling power, motion, tem- 
perature, quantity, and  auz'ity; 
measuring, magnifying, posi .oLiug, 
detecting, checking, sorting, grad- 
ing, and analyzing. That takes in 
a lot of ground, but it still leaves 
communications as the principai 
outlet of electronic ideas and de- 
vices for the present and for some 
time after the war. 
Communications have always 
been tied up closely with trans- 
portation. Electronics has vastly 
broadened the possible services of 
communications in the transporta- 
tion field, especially in reducing its 
hazards. With increasing sizes, 
weights, speeds, and numbers of 
ground vehicles, ships, and aircraft, 
systematic collision prevention will 
become ever more important after 
the war, especially in aviation. A 
normal pair of eyes and ears usu- 
ally will enable a man on foot to 
avoid bumping into other pedes- 
trians or being knocked down by 
automobiles. But when you cover 


The magic of electronics lies in our 


vacuum tubes. They amplify, generate, | 


control, transform, or convert electrical 
energy in countless incredible ways. 
The one ct left is a short-wave power 
tube in a Westinghouse station. There 
are much bigger ones... like those that 


work in steel mills; and much smaller — 
ones...like those in the instrument that — 
measures the currents of a human brain. — 
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a mile in eight or 10 seconds you have to 
know what is ahead for a distance consider- 
ably greater than you can see under some 
conditions. Just as a partially deaf man 
needs a hearing aid, and a man with defec- 
tive eyesight needs glasses, men with nor- 
mal vision and hearing, piloting modern air- 
planes, need electronic sensory aids. 

The operation of these devices is based 
on reflection of ultrahigh-frequency radio 
waves from objects. You send out a beam 
of such waves and some of it—a barely per- 
ceptible fraction—comes back and you 
know another airplane or a mountain or 
factory chimney or radio tower is up ahead. 
The advantage of this method is that it is 
independent of the vagaries of visible-light 
transmission through the atmosphere. It 
enables us to see, or at least to sense, ob- 
sets in the darkness, or 
through smoke, fog, or 
clouds. 

Research along these 
lines dates back to the 
early 1930's, when it first 
became possible to play 
with waves in the centi- 
meter region. The abso- 
lute altimeter, introduced 
in 1938, was one practi- 
cal result.  Microwaves 
transmitted downward 
from an airplane and re- 
flected back would tell 
the distance of the air- 
piane above the ground— 
something of even more 
interest to the pilot than 
his altitude above sea 
level, which an ordinary 
barometric altimeter 
would give him. Turn 


Here are tubes that you 
will never find in your 
radio. Included are the 
ignitron, pliotron, keno- 
tron, thyratron, phano- 
tren, and the phototube. 
All are made by Genera! 
Electric and are used in 
various types of indus- 
trial electrical equipment | 


FROM THE VACUUM TUBE IN THE FIELD OF COMMUNICATIONS 


the beam horizontally or at an angle and 
you have an obstacle detector. 

Electronic equipment of this type will be 
widely used for collision prevention after the 
war. It would be a mistake, however, to 
regard it solely as a necessity forced on us 
by speed. Low-speed transportation like- 
wise needs electronic safety devices. A 
5,000-ton freighter groping at eight knots 
through a fog is a menace to itself and 
other shipping. A train crashing into an- 
other train at 40 or 50 m.p.h. can kill more 
people than a dozen airplane wrecks. In 
some of these cases we do not have to re- 
sort to reflection of microwaves; ordinary 
radio communication on longer waves will 
suffice to avert disaster. By all the evi- 


dence, direct radio communication with the 
locomotive cab would have prevented the 


loss of 80 lives in the Congressional Limited 
wreck last year. The Tamiami wreck in 
North Carolina was an even more striking 
example. In this instance à southbound 
train was derailed, with slight damage, at 
night. Three cars heeled over onto the north- 
bound track. The fireman of the disabled 
train went forward with a fusee, or signal 
flare, and a red lantern. He fell and broke 
the fusee. 'The engineer of the oncoming 
northbound train failed to see the red lan- 
tern. Over 70 people were killed. 

The point is that the second train could 
have been prevented from coming any- 
where near the first train, for when the 
initial derailment occurred the oncoming 
train was 40 minutes, and probably more 
than 40 miles, away from the scene. Primi- 
tive signaling devices such as fusees and 
lanterns, or even advanced electromechan- 
ical safety devices such as block systems, 
should be no more than auxiliaries to radio 
in collision prevention. After the war, no 
doubt, limited trains, like commercial air- 
planes, will be equipped with radiotelephone 
equipment for continuous communication. 
The telegraph wires paralleling the track 
may be used as high-frequency carriers, so 
that the actual radio link will be only a few 


yards long and it will be possible for mes- 
sages to ride over a high noise level with 
moderate amounts of power. 

The likely sequence of postwar electronic 
safety applications in transportation is as 
follows: 

l. Installation of obstacle detectors on all 
commercial airplanes. This may be ex- 
pected to start immediately after the war. 
Before long, regulations will prohibit a 
commercial airplane from taking off un- 
less both its collision-prevention and radio- 
communication equipment are in good work- 
ing order. There will be extensive use of 
high-frequency radio beams or ranges, 
markers, and runway indicators, with the 
ultimate aim of making safe landings pos- 
sible in any kind of weather. 

2. Installation of obstacle detectors on 
seagoing vessels. Electronic navigational 
aids (radio direction finders) and depth 
sounding (the latter is essentially an elec- 
tronic technique although it uses sound 
waves in water) will also be more widely 
used in the shipping industry after the war. 

3. Equipment of trains with radiotele- 
phones. At the end of 1943 the railroads 
asked the Radio Technical Planning Board 
to undertake an immediate examination of 


These Westinghouse high-voltage rectifiers change alternating current into direct current for use in ra- 
dio transmission, A system of relays enables the tubes to be changed without interrupting a broadcast 
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the public-safety possibilities of train radio. 
After experience has been gained with a 
few experimental installations, the rate of 
adoption may be expected to become fairly 
rapid, especially as radio offers other pos- 
sible advantages, such as telephone service 
for passengers. 

The above developments will probably 
take place during the five-year period fol- 
lowing the war. Their commercial possibili- 
ties should not be exaggerated. If about 
10,000 airplanes and 10,000 ships are 
equipped with obstacle detectors, the initial 
market will be pretty well saturated. Wal- 
ter Evans, a vice president of the Westing- 
house Electric & Manufacturing Company, 
recently estimated that equipment of this 
type for the entire prewar air-transport fleet 
of the United States (about 400 planes) 
could have been turned out in just eight 
days by a single Westinghouse plant now 
producing radio equipment for the Army 
and Navy. The postwar air-transport fleet 
may be three or four times as great, but 
even if it is 10 times the prewar size— 
a decidedly optimistic forecast—this one 
plant could turn out our total requirements 
in less than three months. Private planes 
may absorb some equipment, but most pri- 
vate pilots will not go in for flying under 
conditions that make obstacle detectors an 
absolute necessity. As for the railroads, even 
if all the 40,000 or 50,000 locomotives in 
service should be equipped with two-way 
radio, which is most unlikely, they would 
still absorb only a modest fraction of our 
enormously expanded radio-manufacturing 
capacity. 

If automobiles were generally equipped 
with obstacle detectors, it would be a dif- 
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An automatic pilot is carefully examined by 
Capt. Joseph S. Evans, U.S.N., inspector of 
naval materials for the General Electric Co. 
Another electronic device on which aviation 
will lean heavily ís an obstacle detector 


lision when planes flood the postwar skies 


| 

| 

| 

| 

| that will virtually eliminate danger of col- 


One of the marvels of electronics that will 
see even wider usage after the war is ra- 
diophotography. This RCA receiver in New 
York can be tuned in on a distant corre- 
spondent and in 10 minutes produce a five 
by seven-inch facsimile of a photograph 
radioed from the other side of the world 


ferent story. Traveling at night or in fog 
on long, straight stretches of express high- 
way, at speeds between 80 and 100 m.p.h., a 
motorist could conceivably employ micro- 
waves for obstacle detection to advantage. 
But why should he drive at such speeds 
under these conditions? The automobile, 
unlike the airplane, is not held to a high- 
minimum forward speed. It can always 
slow down to whatever speed is safe under 
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existing conditions. The use of elec- 
tronic devices to encourage driving 
at high speeds would not promote 
safety. The situation in that case 
would be the same as in the past— 
with roads and brakes unable to 
keep pace with faster cars, so that 
the accident rate has continued to 
rise, or, at best, has remained sta- 
tionary. 

Another proposal of doubtful mer- 
it involves an automobile radio re- 
ceiver which will warn the driver of 
impending danger by means of low- 
power automatic transmitters lo- 
cated along the highway. 'The warn- 
ings could be by voice or in the form 
of visual signals, such as red, green, 
and yellow lights on the instrument 
board. An auxiliary device might 
close the throttle if the motorist at- 
tempted to pass through a red light. 
But, aside from the objection to what 
some motorists would regard as regi- 
mentation, any such mechanism 
would require a stand-by receiver in 
continuous operation in every motor 
car, and these receivers, as well as 
the roadside transmitters, would 
have to be maintained in top-notch 
working order. Reflector signs are 
much cheaper and more reliable, 
even if they are not electronic. 

Another field of postwar electronic 
development is that of personal two- 
way radio. During the first World 
War, vacuum tubes came into ex- 
tensive use for radio reception, but 
transmission was carried on almost 
exclusively with spark sets operating 
in what is now the broadcast band, 
or at higher wave lengths. A port- 
able transmitter-receiver was some- 
thing to be carried on muleback, and 
before it could be put in operation 
an aerial mast of considerable height 
had to be erected. The source of 
power was usually a hand-driven 
generator. Communication was by 
Morse code. 

The equivalent transmitter-receiv- 
er in the present war is a small, dry- 
battery-powered vacuum-tube radio- 


Known as "the pack," the New York Fire 


Department's version of the Army's 'walk- 


-~ je-talkie" is tested by the department's 
. assistant chief, John McCarthy, who has 
. used the radiotelephone to direct his. 
|. men in fighting a fire. A "phone" also 
| connects his car with fire headquarters 
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telephone carried on a man's back and 
using a buggy-whip antenna come five feet 
long. This is known as a “walkie-talkie.” 
The even more compact “handie-talkie” 
weighs only a few pounds more than a 
standard telephone handset. With a pair of 
these outfits two men can talk over a dis- 
tance of one or two miles, without know- 
ing a thing about electricity, radio, or teleg- 
raphy. 

The soldier who has used equipment of 
this type in front-line reconnaissance or 
artillery observation will remember it when 
he gets back to the farm and the tractor 
breaks down a mile from the house, or when 
he wants his youngster to bring him that 
bottle of “coke” from the refrigerator on 
a broiling-hot day. The present handie- 
talkie may, in fact, be developed into some- 
thing that will fill the need for some form 
of practical short-range radio communica- 
tion. The problem has been solved as far as 
talking is concerned; what is needed now 
is an inexpensive calling system which 
will not require the receiver to be constant- 
ly energized. In some applications, how- 
ever, such as logging operations, surveying, 
and fire fighting, the portable transceivers 
developed for military use may be practical 
just as they are, and as these undergo 
further development their field of use will 
expand. We are likely to have more and 
more short-range radio communication at 
a diminishing cost, thereby saving much 
time and trouble in industrial operations 
and eventually in daily living. 

Unlimited two-way radio communication, 
whereby anybody will be able to call up 
anybody else at any time, anywhere, using 
a gadget no bigger than a hearing aid, is, 
however, still a long way off in the future. 

A more promising and 
largely untouched field for 
two-way radio communi- 
cation is on private cars, 
pleasure boats, and air- 
planes. Within a compar- 
atively few years after 
major hostilities end, it 
may be possible for the 
motorist to buy or lease 
equipment which will en- 
able him to keep in touch 


By using carrier currents of dif- — 
ferent frequencies, several mes-- its 
sages can be dispatched around = 

the world simultaneously on this 
RCA high-speed multiplex radio- - 
telegraph printer without danger - 
ef the messages getting scrambled — 
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with his home, business, and friends through 
radio-wire telephone exchanges located 
along the main highways. Technically, the 
problem of transmitting from vehicles is 
not too complex, since they are already 
equipped with adequate power sources. 
Police cars are now using this technique, 
and crystal-controlled, frequency-modulat- 
ed transceivers on tanks, tank destroyers, 
and field artillery are proving successful 
under conditions of noise, interference, and 
vibration which will hardly be encountered 
in civilian use. Here, then, we have a 
possible outlet for low-power point-to-point 
radio communication equipment which may 
assume substantial proportions. 

While there will be far fewer private 
motorboats and airplanes than automobiles 
in the first postwar decade, boat and plane 
operators wil have a much more urgent 
need for two-way radio. In a boat or air- 
plane you can't stop and go into a telephone 
booth every few miles. Also, the safety 
angle is much more of a selling point. Here, 
then, is another electronic market which 
merits research and development. It is 
neither new nor uncharted. Beginning in 
1932, motorboats in the medium-price class, 
and larger vessels plying inland and coast- 
al waters, were equipped with AM radio 
linking them to the wire-telephone network 
through shore stations. There are now 27 
such stations in operation, and before the 
war there were half a million registered 
pleasure boats. 

What will be needed after the war are 
compact, light, reliable, and inexpensive 


transmitters and receivers, especially de- 
signed for these types of service with a min- 
imum number of tubes and adjustments, 


rather than cut- (Continued on page 214) 


war ideas 


Drawings by ABBOTT GRIFFIN 
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3 A MORTAR BOMB developed by J 
PARACHUTISTS, leaping through the Wauters, of Brussels, has a tail, con- 
side door of a large plane, always face BH taining the propellant, that drops off 
the danger of their 'chutes fouling some after the bomb leaves the muzzle. In 
part of the ship. To prevent such an ac- this way the center of gravity is moved 
cident, which may kil the jumper and forward to make the bomb's flight 
cause the ship to crash, T. W. Sweich, of more accurate. A loose ring around 
New York Mills, N. Y., suggests a hatch, | the bomb's waist fits snugly into the 
located in the rear of the plane, through bore to conserve the charge's pressure. 
which a parachutist could jump and al- 
most immediately be far DAE of the 
fast-departing ship. iut | 


INCENDIARY BULLETS nave now been 
designed to carry their own supply of 
oxygen in an easily shattered capsule 
so that, even though they lodge in a 
substance that would tend to smother 
them, they may still be able to perform 
their fiery mission. The designers are 
W. R. Bluedorn, of Hartford, Conn., 
and R. N. Nelson, of Black River 
Falls, Wis. 
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"CREWLESSTANKS" used by the Nazis 
against U. S. troops in Italy have been of two 
kinds: one powered by a two-cylinder gasoline 
engine and controlled by a trailing electric 
cable; the other driven by radio-controlled dual 
electric motors and capable of 16 miles per 
hour. Neither type has been successful on any aac 
front as the former is easily hamstrung by ELECTRIC 
soldiers who snip the cables, while the latter | mE." | 
can be picked off without difficulty by artillery 

waiting their approach. The radio 'tankettes" 
carry 150 pounds of explosive. 
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TORPEDO AND DEPTH CHARGE are com- 


bined in a new anti-submarine weapon offered gd 

by A. R. Ferrer, of San Francisco. Fired from - s 

a torpedo tube at a surfaced sub, it runs for a | -—— 
predetermined distance. If the target has sub- i V 


merged in the meanwhile, the explosive head is 
dropped automatically to act as a depth charge, 
but covers more area than an ordinary one. 
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PISTON RETRACTED 
INTO AIR CYLINDER 


EXPLOSIVE HEAD | 
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A MOBILE 24-MAN SHOWER, developed 
at the Quartermaster Replacement Train- 
ing Center, Camp Lee, Va., has now been 
adopted by all branches of the service. Ti: 
unit consists of a gas-driven 3,000-gallon- 


an-hour pump, a collapsible frame for the 
24 shower heads, and a heater that warms 
the water to about 105 degrees F. Trailer- 
mounted, the unit can be compactly folded 
for transport by air. 


"TENTING TONIGHT" 
is going to be a lot more 
comfortable for our sol- 
diers with. the gasoline 
converter the Quarter- 
master Corps has devised 
for use with standard 
wood-burning tent stoves. 
Fitting on the base of 
the stove, the converter 
has a float chamber and 
a regulating mechanism 
similar to those on the 
ordinary circulating oil 
heater. Kerosene or Die- 
sel oil may also be used, 
the regulator having sep- 
arate adjustment mark- 
ings for all three fuels. 
Lighting the stove is 
done through the open- 
ing at the top. Once it 
gets under way, the unit 
wil rapidly heat up the 
average tent. Feed line 
is of synthetic rubber. 


Any standard Army gasoline 
can will serve as a source of 
fuel for the new tent-stove con- 
verter so long as it is raised a 
foot or so higher than the unit 


itself. The feed tube is of 
* synthetic rubber. Diesel oil and 
eV kerosene may also be used 


A HOE-SHOVEL that can be quickly converted from on> 
implement to the other is the neatest answer yet to the 
problem of a compact intrenching tool Swinging on a 
hinge, the blade can be held in either position by an ad- 
justable sleeve, or folded flat for carrying. One side of the 
blade is sharpened for use as a hatchet. 
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General Arnold, AAF commander, has described the A-20 as "one of the war's most striking examples of 
versatility." Carrying a battery of .50 cal. machine guns, this version has been "styled" for the job of strafing 


Name Your Job... The A-20 Does tt 


REVERSING THE TREND TOWARD ONE-PURPOSE PLANES, 
THE HAVOC HAS PROVED THE VALUE OF VERSATILITY 


By JOHN E. LODGE such cognomens as WNachtteufel (night | 


devil). 
Drawings by STEWART ROUSE The A-20 has been operated by night as 


well as by day, in virtually every theater in 

HIS is the story of a resurrected air- which the United Nations face the armies 
plane—a ship that was taken off the of tyranny. With machine guns, cannon, 
stag line of possible operational equipment and bombs, it has been used to attack every 


to become one of the 
most versatile craft of 
the war and the undis- 
puted leader of its class. 
Its manufacturer's serial 
is the Douglas DB7; the 
British bought it as the 
Boston and renamed it 
the Havoc; our Army 
Air Forces list it as 
either the A-20 or P-70, 
depending on application; 
the Nazis flatter it with 


MAIN "SPECS" of the A-20, 
shown in three views at right, 
are: wing span of bl feet; 
length, 47 feet; number of 
crew, four; maximum speed, 
over 320; cruising speed of 
280; tactical radius of 300. 
For its power plant, it has 
two 1,700-hp. Wright engines 


imaginable form of mili- 
tary equipment: aircraft 
on the ground and in the 
Sky, surface vessels, 
tanks, locomotives, pill- 
boxes, radio-ranging in- 
stallations, antiaircraft 
emplacements, troops, 
and barges, to name but 
a few. Its excellence has 
led air tacticians to go 
back to the multipurpose 
basic airframe that can 
be modified to almost 
any use. 

When the war was 
young, most experts be- 
lieved that the special- 
purpose airplane was the 
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key to air victory. The Stuka and the 
ME-109 seemingly had proved the case for 
the special plane built for fixed conditions. 
When the Luftwaffe knifed its way through 
Poland and France, the men who believed 
in multipurpose planes began to lose faith. 
The Battle of Britain served to convince 
them further of the possibility of error, 
when the short-range, fast-climbing, heavily 
armed Spitfires and Hurricanes, facing Ger- 
man fighters operating out of their natural 
range, pushed the Nazis out of the sky. 

This case for custom-built aircraft stood 
up as long as the air war remained a fairly 
local problem. When the radius of action 
began to stretch out and the ground 
problem could no longer be “preset” to suit 
the airplane, the single-engined fighter and 
fighter-bomber began operating at a definite 
disadvantage. 

With almost dramatic suddenness, there 
appeared a Cinderella plane that could probe 
into the vitals of industry in Occupied France 
by day, and then fly against Luftwaffe air- 
strips by night. This was a plane which the 
British had sedately named the Boston. Like 
the ne’er-do-well son of a well-bred family, 
the craft raised such hob that it had to be re- 
named the Havoc. Here is how it happened: 

When the Germans were building Messer- 
schmitts and trying their sting on the hap- 


OLD HANDS at bombing 
and strafing the Germans 
from an A-20, First Lieuten- 
ants Gentry and Brock and 
Flight Officer Nicholson 
take a flyer at a bit of 
gin rummy while vacation- 
ing at a U. S. West 
Coast redistribution cen- 
ter. Veterans of over 50 
missions, they are await- 
ing reassignment to action 


less flesh of Spain, 
Pierre Cot, the pilot- 
Air Minister of France, 
conceived the idea that 
the single-purpose air- 
plane was limited in a war of vast space. 
Aircraft defending France would have to 
possess both range and firepower. Under 
his guidance, such types as the Potez light 
fighter-bomber were developed. The history 
of treason in French industry is now legend. 
Cot, however, stuck to his ideas and went 
abroad for the ships French manufacturers 
could not or would not build in sufficient 
numbers. The United States produced two 
planes for this purpose; one was a type 
known as the DB7, designed in line with 
10 years of active research by our Army 
Air Forces. What finally evolved from the 
demands of the French for mass-production 
aircraft, and the operational and structural 
data gleaned from the old B-18 Dragon and 
the B-23 anti-sub patrol plane, was a 61- 
foot shoulder-midwing monoplane powered 
by two 1,350-hp. Wright 14-cylinder, two- 
row radial air-cooled engines. 

The ship’s structure is rugged, simple, 
and straightforward, designed for maximum 
strength and ease of production and main- 
tenance. The fuselage—which seats the 
navigator-bombardier up front behind the 
wide Plexiglas nose, the pilot in a cockpit 
just ahead of the wing’s leading edge, and 
the gunner-radio operator aft of the wing's 
trailing edge—is built in two longitudinal 
sections, plus a nose and a tail unit. This 


BOMBING. With characteristic STRAFING. Enemy supply columns SKIP BOMBING. Bouncing an egg into 
and troop concentrations are easy a hangar door or through a factory win- 
pickings, especially for the P-70 ver- dow is a sure way to get results. It's 
sion with a concentration of nose guns 


versatility, the A-20 can work at 
medium altitudes or with frag- 
mentation bombs at tree-top levels 
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a pet trick of the hedge-hopping A-20's 


TORPEDO BOMBING alse comes natur- 
al to them. Flight characteristics of the 
Havoc give it a good chance to send 
its "fish" home—and get away safely 


form of split-up allows each piece to be 
subassembled and completely rigged with 
all accessories before it is put together to 
form a fuselage. 

The wing consists of three parts: a center 
section, onto which the two power eggs, 
or engine nacelles, are hung, and two outer 
wing panels. The center section contains 
the landing flaps, or air brakes, while the 
outer panels contain the ailerons. The tail 
plane, consisting of the elevators and sta- 
bilizer, is rigged with 10-degree dihedral 
angle (turned up from the horizontal plane) 
to give the ship more directional stability 
on take-off. 

The ship is equipped with a fully retract- 
able tricycle landing gear. The main wheels 
retract backward into the engine nacelles, 
while the nose wheel moves backward into 
the front end of the fuselage. The combi- 
nation of flaps and tricycle landing gear was 
desired by the far-sighted French leader, 
who saw that great air installations would 
probably be the first targets, and that the 
combat planes would have to be dispersed 
to operate from small, ill-conditioned fields. 
This handling feature gave the DBT one 
important phase of its great versatility. 

Unfortunately, France fell before this 
splendid design could serve under the tri- 
color. England, in desperate need of air- 
craft, was buying almost anything that 
could taxi. The twin-engined light bomber 
was not just what she needed, but it was 
a plane in production, so the RAF took over 
the order. For several months, the Boston 
did sedate day-bombing missions alongside 
Britain s Beauforts and Blenheims. How- 
ever, the crews that flew Bostons started 
techniques of their own. They hopped over 
into enslaved France, hitting targets that 
were considered “walled” with antiaircraft. 
Their record against the Luftwaffe’s fight- 
ers began to look like that of a pursuit 
type. By the time the heroic RAF had 
wrested the air initiative away from Ger- 
many, something new had to be added to 


FIGHTING is the job for which the 
P-70 was born. Early success in night 
intrusion for the British showed the 
Havoc's aptitude as a night fighter 


THE DOUGLAS B-18, with its short nose and fat belly, 
is a prototype not only of the A-20 but also of the 
DB7 bought by France in 1939 as an all-purpose ship 


VM D tm 

ES i 
pese ad, x m 
TÉ ro B 


F eee 
= "n a, 


THE B-23, successor to the B-18, had its fuselage made 
smaller, its nose narrowed and lengthened, and was 
then put to the rather inglorious job of sub hunting 
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THE BOSTON is what Britain first named our A-20. It | 
wasn't long before she was calling it the Havoc and | 
the battered Germans had dubbed it the "night devil" — | 
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THE P-70, new Army night-fighter version of the A-20, 
has four 20-mm. cannon mounted in a flat belly turret 


SMOKE-LAYING. Trailing dense 
clouds, these low-flying planes 
screen our advancing troops and 
blind the enemy. (See page 84.) 
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the air fleet, a night fighter that could hit 
the night raiders over their own bases. 
Between the accurate electronically di- 
rected antiaircraft and the short-range 
night-fighting Spitfires, life over England 
was a pretty precarious proposition for 
German airmen. However, the RAF weren’t 
satisfied. They wanted to thin the Germans 
down at both ends of the operation as well 
as in the middle. The Boston was painted 
a dull velvet black, fitted with flame damp- 
eners over the exhausts, and heavily armed 


wi... P-70 NIGHT FIGHTER 


ERE’S the fighter version of the versatile A-20 attack bomber, 
caught in characteristic action by the brush of Jo Kotula. 
Night fighting is no new chore for this plane-of-all-work. Early in 
the war, the British set the Havoc to hijacking Nazi bombers over 


LATEST ADDITION to the ever-changing A-20 
Havoc is a power-driven top turret housing two 
.50 caliber machine guns. Considered the fastest 
attack bomber the U.S. has yet put into the air 
and possessing amazing maneuverability, the Havoc, 
with a total of nine .50 cal. guns by virtue of 
this added armament, now moves into the fighter- 
bomber class. At the left, a special optical de- 
vice is used to bore-sight the four 20-mm. cannon 
that are nose-mounted in one version of the P-70 


with two guns in the nose and two in side 
blisters, as well as two flexible guns for 
the radio man, one in the top scarf mount 
and one below, shooting through the floor. 
These planes prowled around the enemy 
airdromes, waiting for heavily laden bomb- 
ers to attempt to take off. Just as a ship 
gathered speed, a DB7 would hop in and 
either strafe it or drop a bomb right in 
front of the plane. Between the RAF 
bomb and the detonation of the German's 
bomb load, the noise could frequently be 
heard across the Channel. Failing to catch 
the planes on take-off, the Douglases would 
trail them home from the target. By that 
time, the German planes would be shot up 
and low on fuel and ammunition. When 
they thought that they were safe within 
sight of home, the DB7’s would come in, 
catch them with their flaps down, and finish 
them off by the glare of their own field 
lights. It's small wonder that the name of 
the staid, well-mannered U. S. city was 
lifted from the type, and a true description 
of its function put in its place—Havoc. 

By the time the U. S. got into the war, 


the theory of custom-built fighters had been 


pretty definitely (Continued on page 222) 
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their own airfields. Now, with a battery of guns and designated 
P-70, it makes its bow as a full-fledged fighter. 


How Jap Spies 
Fooled Us 


AGENTS USED CLEVER RUSES 
. TO STEAL OUR WAR SECRETS 


Orawings by Frank Hubbard, based on an article by 
fred Henry in “U. S. Naval Institute Proceedings." 
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BARBER SHOPS run by Japanese in Panama were little 
more than blinds for photographic darkrooms hidden in 
the rear. In recent years Japs have become expert in 
the use of all kinds of cameras. 
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RIGHT UNDER OUR NOSES. a month before the Pearl Harbor QUESTIONED LOYALTY to Nippon 
disaster. packing cases full of files from Japanese government meant that the Jap under suspicion 
bureaus were shipped back to Japan from San Francisco head. rated a place in this list, which was 


quarters, The shipment enjoyed diplomatic immunity. detailed, up-to-date-— often damning. 
INFORMATION gathered by a Tàrawan JAPS CRAVED information in 1934 regarding the Los Angeles 
banker regarding installations at Arubon, water system. Official requests were not heeded, so 13 
where Australians landed, passed from a Japanese-Americans got Civil Service jobs in the city's water 


42 ship captain to a consul to Tokyo itself. works department, all placed so they could get the facts. 
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FISHING BOATS, costing as much as $200,000 each 
and expensively fitted, were engaged in constant 
espionage on the Pacific Coast. They were equipped 
with Diesel engines, and-had a cruising range of 
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6,000 miles. They fished with vertical lines, close to 
shore, for the obvious purpose of making soundings, 
and they kept contact at all times with their master's 
voice in Tokyo by means oí a short-wave radio. 


CHEMICAL INFILTRATION also added its corrosive action. IN DIRECT VIOLATION of naval anchorage 
Into a Hawaiian harbor Japs dumped an acid substance which, regulations at San Pedro, Calif., the "Nippon 
mixed with salt water, attacked the plates of a freighter so that Maru" photographed the new U, S. cruisers 
during the time of loading they were a quarter eaten away. “Astoria” and “Quincy.” 


“WHERE FORTS LOCATED?” Japanese TONS OF 


QUARTZ for radio equipment were bought up at the 


tourists blandly asked for such informa- California gold mines by the far-seeing Japs. This now-important 


tion, hoping that by their apparent guile- item in the 


field of communications was an undesirable by-product 


lessness they could avoid suspicion. at the time, and went begging on the market. 
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By HAL BORLAND 
. Photographs by HANS GROENHOFF 


HE hour for attack approaches. Ground 
forces are already on the move. At a 
hidden airfield, chemical-warfare trucks 
pul away from the six medium bombers 
they have finished loading. Armorers are 
still packing ammunition into strafing and 


heve lheres Smoke 
There's“ 


The spectacular fireworks of chemical warfare 
now save soldier lives by blanketing the enemy 
with haze or flame to paralyze his resistance. 


ground-support planes. The 
bombers warm up, race 
down the runway, are off. 

The objective of the at- 
tack is & broad valley 
flanked by rocky hills 
pocked with antiaircraft and ground artil- 
lery that commands all the valley’s ap- 
proaches, As the bombers come in, one 
element heads for each hillside. Ack-ack 
blossoms around them. Then the bombs fall, 
and as each bomb strikes, it mushrooms 
into a white cloud with towering, fiery 
streamers. In half a minute both hillsides 
are smothered under white phosphorus 


White phosphorus has the highest TOP (total obscuring power) of all the smokes produced by the 


Chemical Warfare Service. 


Here is a cluster of WP bombs at the moment of bursting. Spontaneously 


combustible, phosphorus begins to fume and make smoke as soon as it is released to the air by explosion 
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Phosphorus bombs that generate heavy clouds of white smoke also have an incendiary effect. This 
photograph shows one of them exploding in daylight, throwing out long streamers of flaming phosphorus 
that will spread smoke over a large area to the complete discomfiture and confusion of enemy forces 
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smoke. Shortly, the ack-ack fire dies away. 

Even as the bombers turn back toward 
their base, the pursuit ships sweep in under 
them and roar up the valley in their first 
strafing run. There is virtually no ground 
resistance. Then the ground force itself 
arrives, moving in to wipe out the smoke- 
enveloped gun crews, to take and hold the 
valley. Attack becomes victory. 

That's one way chemical warfare works 
today, saving lives, speeding victory. The 
old saying about smoke has been reversed. 
Now it goes: 

"Where there's smoke there's no fire"— 
no enemy fire cutting you to pieces before 
you get a chance to deliver your blow. For 
chemical warfare is an integral part of 
attack as well as a potent element in de- 
fense. On every front we are literally smok- 
ing 'em out. 

Our chemical arsenal is an amazing thing 
to.behold, particularly in action. And today 
it is only one of the multiple resources used 
in combined operations, as exemplified at 
the Army Air Forces Tactical Center, at 
Orlando, Fla. The Center is both a tactical 
school and a proving ground where all 
branches of the armed forces review the 


lessons of combat and rehearse new tech- 
niques of combined operations. Most of 


these operations involve chemical warfare. 

Broadly speaking, chemical warfare has 
three principal weapons— smoke, sprays, 
and incendiaries. All these may be used, as 
the situation dictates, from the air, from 
the ground, or on the water. And all may 
be used directly, as in hand-thrown gre- 


nades or with smoke pots or generators, 
from airplanes in the form of bombs, or 
from mortars and other artillery. And all 
have offensive as well as defensive uses. 

Most of today's military smoke is a chem- 
ical cloud rather than the kind of smoke 
that billows from your fireplace when the 
draft is wrong. White phosphorus stands 
at the top of the smoke list with the highest 
TOP, or total obscuring power. Spontane- 
ously combustible, it begins to fume, sput- 
ter, and make smoke as soon aa it is released 
to the air. Primarily a smoke producer, it 
has important secondary uses as an incen- 
diary and against personnel. It is used in 
grenades, in aerial bombs, and in shells. In 
the Pacific it has been used more than any 
other smoke agent to smother artillery fire 
and clean out ack-ack emplacements. In 
Europe, the Germans fear it more than any 
other smoke producer; its fumes do no dam- 
age, but its contact burns are frightful. 
And its smoke is most effective. 

Next on the list is HC smoke. It gets its 
designation from hexachlorethane, which, 
with zinc powder, produces a dense gray 
cloud. HC is used in grenades and smoke 
pots, and is peculiarly effective in smother- 
ing machine-gun nests, offensively, and in 
covering landings or protecting against en- 
emy bombers. The HC floating smoke pot 
is handier than a jackknife. It can be tossed 
from any kind of boat and will continue to 
fume even after repeated submersion. In 
emergencies, this floating pot has even been 
strewn around harbor fronts and along 
beaches by scurrying jeeps, for it works as 


MAGNESIUM INCENDIARY BOMBS burn with terrific heat. They usually are dropped from planes to 
destroy enemy matériel in the areas attacked. In each cluster a certain number contain an explésive 
charge that scatters their fire and also is injurious to anyone who is within a radius of 50 to 75 yards 


JELLIED-OIL BOMBS just after their initial explosion, with tank and infantrymen silhouetted against the 
smoke cloud and its flaming streamers. These bombs contain bags of sticky, viscous, inflammable oil, 
which are ignited and flung out when the contact fuse sets off the bursting charge. The burning oil 
sticks wherever it hits, and is particularly damaging to matériel depots or grounded aircraft. Incendiaries 
also come in the smoke category because they often are used to spread a dense pall over installations 


Sputtering with an almost blinding brilliance, and throwing off billowing clouds of smoke accompanied 
by blast-furnace heat, a cluster of magnesium incendiary bombs, dropped from an airplane on an enemy 
installation, is extremely damaging to enemy morale as well as matériel. In a 100-pound magnesium-bomb 
unit the cluster consists of 34 individual bombs, each about 2!/; inches in diameter and 18 inches long 


Most spectacular among Army's chemical vapors is the brilliantly colored smoke generated by grenades 
and used in signaling and identification, from tanks and ground forces chiefly to airplanes. Soldier is 
shown pulling safety from grenade preparatory to releasing firing pin. Grenade is three inches thick 


Some of the colors available from smoke grenades. For signaling, the Army seldom uses more than three 
colors at a time, but there are six from which to choose, besides black and white. The smoke is 
88 generated without flame, and each grenade provides about 15 minutes’ worth of chromatic functioning 


effectively on land as it does in the water. 

Add to these the M-1 smoke generator 
(P.S.M., July '43, p. 62) and its smaller 
brothers, and you have an all-round smoke 
arsenal. The M-1 generator looks like an 
antique fire engine and will belch clouds of 
dense smoke for hours with a minimum of 
attention. Early models were so big that 
they required special trailers, but now there 
are little ones that weigh 200 pounds or less 
and can be snaked into place by jeeps or 
even by hand. Used defensively, such gen- 
erators masked one Mediterranean port so 
effectively that Nazi bombers in 10 suc- 
cessive raids put only one bomb anywhere 
near the port installations. They have also 
been used with telling effect to blank out 
enemy artillery in landings and in ground 
offensives. 

There is one more smoke agent of par- 
ticular importance—F'S, or fuming sulphuric 
acid. It is used as a spray, or in bombs or 
artillery shells. Its utility depends largely 
on the humidity in the air, for the acid 
combines with air moisture to form a thick 
cloud. FS is also used in breakable gre- 
nades, which are tossed into foxholes or 
smashed against enemy tanks. 

Most spectacular of all the smokes, how- 
ever, are those produced by the colored- 
smoke grenades. Their primary purpose is 
for signaling. The first ones were devel- 
oped for distress signals to be used by 
airmen forced down in the Arctic. They 
produced & vivid red smoke that could be 
seen for miles. Experience showed them to 
be so visible from the air that a whole series 
of such grenades, with a range of color, was 
developed. 

They are now used for communication be- 
tween ground and air forces. Tanks, for 
instance, are hard to identify from the air. 
In North Africa, one group of Stukas un- 
mercifully bombed a formation of German 
tanks by mistake. Our own tanks now iden- 
tify themselves to friendly planes by tossing 
out colored grenades in a predetermined se- 
quence; today the sequence may be red, 
green, red, and tomorrow it may be green, 
blue, yellow. In the same way, artillery or 
infantry can identify themselves to friendly 


IT'S GOING TO CLOUD UP. Armorers load smoke 
makers on plane, (I) Spray tanks being taken 
from trailer to be filled with caisal. (2) As tank 
is filled with the corrosive liquid, a crew member 
stands by with a counteracting agent in a spray 
gun in case it spills, (3) Two honlo spray tanks 
are now attached to one wing of the waiting plane, 
while another tank is brought up for the other wing. 
(4) Wiring for the percussion caps that burst dia- 
phragms over vent and outlet is hooked up with a 
switch in the cockpit of the plane. When they are 
empty, these spray tanks can be let go by the use 
of the pilot's bomb release. PÉotographs were 


made at USAAF Tactical Center, Orlando, Fla. , 


description can be 


| LAYING A SMOKE SCREEN from the spray tanks under the wings of two A-20's. A spray job of any 


done. from any altitude between that of a pursuit plane at tree-top level and 


a big 


“bomber at a height of 15,000 feet. The same equipment can be used to lay a blanket of any kind of gas 


planes or even summon emergency air 
support. ' 

These colored smoke producers are rela- 
tively new, and new uses are being devel- 
oped every day. They are about the size of 
a pint milk bottle, and their smoke comes 
in red, orange, yellow, green, blue, and lav- 
ender, with black and white to supplement 
them. They are neither explosive nor in- 
cendiary. 

As indicated for FS, smoke and other 


agents can also be laid over any area by 
spraying from planes. Two types of spray 
equipment are available; these are the pres- 
sure tanks, which use compressed carbon 
dioxide to force the liquid through a spray 
nozzle, and the simple gravity tanks, from 
which the liquid flows to be atomized by 
the slip stream. The Army uses the gravity 
tanks almost exclusively; they weigh less, 
are simple to operate, and can be attached 
to any bomb rack. In size they range up to 


WHITE 
PHOSPHORUS 
GRENADE 


A soldier, shown on 
his belly in the fore- 
ground, has thrown 
the grenade into a 
foxhole, where it ex- 
plodes with almost 
blinding brilliance 
and spreads a great 
volume of heavy 
smoke that obscures 
everything within a 
wide radius. Prima- 
rily a smoke pro- 
ducer, phosphorus 
has an important 
secondary use in 
incendiary missiles 
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the giant that is as big as a 1,000-pound 
bomb and can be carried only in the belly 
of & big bomber. 'There are lesser tanks, 
of course, that can be slung under the wings 
of a P-38. 

A spray job can be done from any alti- 
tude. Pursuit ships can sweep in at tree-top 
level and lay a smoke screen directly, me- 
dium bombers can drop a pall from their 
ideal flight level, or big bombers can cover 
a huge area from 15,000 feet up. And this 
same equipment could be used to lay a blan- 
ket of any kind of gas. This, remember, is 
smoke equipment, but if the need arises, 


JULY, 1944 


THERMITE INCENDIARIES 


Above is a B-25 sowing a cluster of incen- 
diary bombs. At left is just one item in 
the resulting harvest of fire, a thermite 
bomb exploding on reaching its objective. 
Thermite burns stubbornly at about 4,500 
degrees, which is more than 20 times greater 
than the heat of boiling water at sea 
level. Thermite is composed of a mixture 
of aluminum powder and an oxide of iron 


these same containers can carry and spray 
anything from tear gas on through the list 
of toxic chemical agents. Nobody talks about 
that possibility. 

Going on to incendiaries, one enters a field 
of secondary smoke weapons. The primary 
purpose of incendiaries is to destroy enemy 
materiel, but they also come in the smoke 
category because the fires they set often 
spread a blinding blanket over defensive 
installations of all kinds. And there are 
even defensive incendiaries, chiefly gre- 
nades, which can be used to destroy matériel 


to keep it from (Continued on page 192) 
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Indicates Pacific Zone duty. 
A combatbaris addedforen- 
emy action in whatever area 
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Recognition for merchant 
seamen who are killed or 
wounded in enemy action 
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E ERCHANT seamen now rate a variety ee 

RES of medals, War Zone Bars, ribbons, and lapel buttons for service in war C. | 

E^ ^ zones. With each award, the War Shipping Administration issues a cer- 22559525 
TA tificate describing the service for which the decoration has been given, uum Qu 
Soe The above are only a few of those authorized. |] — c 
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ARGUS is the British alias of this Fair- 
child, which wears the RAF insigne on the 
same liaison and light-cargo errands that 
it performs for the USAAF as the C-61 
Forwarder. Top speed, 110; range, 555. 


Payload, four passengers or 1,000 pounds. 
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AT REST with folded wings, the Navy's 
Curtiss Helldiver dive bomber plainly 


shows the “eyebrow” slats on leading 
wing edges which give it high controlla- 
bility for carrier landings. Also note 
openings under wings for retracting gear. 


Army Ammen Lake 
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Color Photos 


How the secrets of enemy-held territory are 
laid bare on wide, continuous strips of film 
by pilots flying at six miles a minute. 


| A low-flying pursuit pilot presses the trigger of his camera, and a continuous strip of territory is 
hotographed as he zips along at 400 miles an hour. 


This sample strip continues across four pages. 


t was all in color originally, but is shown partly in black and white to demonstrate the marked contrast 


By GOLD V. SANDERS 


IKE a continuous observation platform a 
hundred feet or so above the enemy's 
lines—that is how you might describe the 
all-revealing strips of natural-color pictures 
which our low-flying reconnaissance planes 
are now providing for staff officers in the 
field. It is the nearest approach yet to 
eavesdropping on the enemy, for these bril- 
liantly sharp and colorful shots, all taken 
vertically with the ingenious continuous- 
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strip camera, are ripping off most of the 
enemy's camouflage and robbing him of his 
ability to conceal and deceive. 

Once the bold and skillful reconnaissance 


pilot is back with one of these penetrating 


records of what lies “over there," staff 
offücers can study it at leisure, bit by bit. 
There is precious little that can escape de- 
tection in the area that has been covered, 
which may be several miles long and sev- 
eral hundred feet wide, depending upon the 
altitude at which it was photographed. 


POPULAR SCIENCE 


| Skill and daring both are required by pilots who take such shots as this of enemy territory. They must hold 
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a straight, level course, and the plane's speed must synchronize with the camera's. Wavy lines in roads 
and buildings near right margin above show where this pilot allowed his plane to waver slightly sidewise 


The camera is loaded with a roll of film 
especially made for this type of work, with 
a maximum length of 200 feet. The pilot 
of the swift pursuit plane that is used to 
carry these cameras need not worry about 
going too fast. He can get perfectly clear, 
sharp, and beautifully colored pictures of 
every detail at 400 miles an hour, and he 
can get them in a driving rain if need be. 
The astounding feature of the continuous- 
strip camera is that, in effect, it gives the 
pilot a stationary subject, regardless of the 
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great speed and low altitude of his plane. 

There is no comparison between these 
color strips and black-and-white shots when 
it comes to spotting the enemy's equipment 
and installations. It takes three hours to 
process the color film as against 15 minutes 
for the black-and-white, but the loss in time 
is more than compensated for by what the 
color shot reveals. The human eye is not 
accustomed to viewing its surroundings in 
mere shades of gray, such as ordinary black- 
and-white photographs show. From birth, 
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Natural color is much more revealing than black and white. The territory covered by the strip shown on 
these four pages is 600 feet wide and 2,400 feet long. On the Air Forces film from which this was taken, 
the scale was 400 to l; here it is 1,100 to |. This film was 18 inches wide. Standard film used is 9/5 inches 
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| | Even though the plane which carries it 
DIRECTION OF FLIGHT mmm) | speeds iene at 400 miles an hour, the 

: —— continuous-strip camera shoots virtually a 
"still subject." The drive roller feeds the 
film past the narrow slit at the proper rate 
of speed to keep up with the plane. All 
photographs are taken vertically. The point 
B on the' ground does not register on the 
film until the photo plane is directly above 
that point, because the image cannot pass 
from the lens through the aperture. By the 
time a plane has traveled from A to C, the 
strip of ground between these two points 
will have been registered on the film as 
indicated by ABC on the driving drum 


SUPPLY 


POPULAR SCIENCE 
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Trained interpreters can tell what is being manufactured in these factories by the form and color of raw 
and waste materials. Here the photo plane hit a down draft of air (directly above arrow). This drew 
the plane out of synchronization with the camera, causing a momentary blurring across the entire strip 


we have learned to view everything in color, 
and this is probably the reason why the 
Army finds it much easier to train picture 
interpreters on colored pictures than on 
black-and-white. | 

A large gun may be hidden in the shadow 
of a tree. A black-and-white picture will 
reproduce the gun, the tree, and the tree's 
shadow all in about the same dark shade, 
leaving nothing for the spotter to detect but 
the outlines of the gun, or any part of it 
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that may be visible. Shoot the same scene 
in color, and the green of the tree clearly 
sets it apart from the cannon by color con- 
trast. It is as if the interpreter had been 
given a new dimension for his observations. 

Leaves and shrubbery stuck in à camou- 
flage net might fool the color camera while 
they are very fresh, but let them start to 
wither, and the color change will reveal 
them on color film. 

But it is not only on the battle fronts 
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LATE-MODEL continuous-strip camera used by the 
Amy Air Forces for reconnaissance. Though it is 
smaller than many conventional cameras, its mecha- 
nism makes it possible to take sharp pictures at 400 
m.p.h. Photographing can be done even in pouring rain 


that the colored film is of value for detec- 
tion purposes. In preparation for bombing 
the enemy's industries, color can afford im- 
portant information. As an example, a color 
strip showing a factory may reveal what 
raw material is being used by accentuating 
its color. Waste material lying about may 
also reveal a lot. Sometimes even the smoke 
issuing from an industrial stack has a char- 
acteristic color which will tell the expert 
interpreter what process is going on under 
the roof. Then, a night or two later, that 
process may not be going on any more. The 
bombers have been there. | 
With the color film used in the contin- 
. uous-strip cameras, our staff officers get 
the double advantage of vivid color con- 
trasts coupled with the penetration of the 
all-vertical photograph taken from a very 


PROCESSING a roll of negative 9l/5 inches wide. 
Black-and-white film can be processed in less than 


15 minutes. Color film, however, takes three hours, | 


but it is worth it because it reveals so much more 


low level. There are no wide oblique angles 
to confuse the scene. 

The image of the ground does not enter 
the slit opening of the cameras until it 
passes directly under the plane. This slit 
may be from next to nothing up to a half 
inch wide, depending upon the speed of the 
plane and the altitude at which it is flying. 
The width of the slit is adjustable and 
governs the length of exposure. 

Before this camera was invented, any 
photographer would have told you that it 
would be impossible to “stop” the ground 
and photograph it vertically while flying 
over it at 400 miles an hour at a 100-foot 
altitude. The motion-stopping method of 
these cameras is different from that of con- 
ventional equipment. It is more akin to the 
action of the panoramie camera. The filr 
strip itself is drawn past the slit by an 
electric motor, and the pilot sees to it that 
the rate of film movement is commensurate 
with the plane's speed and altitude. In other 
words, the film is made to keep up with the 
ground, or rather with the image of the 
ground thrown upon the film by the lens. 

You can see why it takes an extra-good 
pilot to do this job well. The fact is that 
only the cream of the pursuit pilots are 
chosen for it. If a pilot wigwags his wings 
a little, corresponding curves will show up 
in the picture. A railroad will be wavy, and 
a building beside it will follow the crooked 
railroad. A bad bump, of course, blurs the 
whole picture momentarily. These possible 
errors, however, may not necessarily ruin 
the picture for observation. purposes. In- 
terpreters will be able to make allowances 
in many cases. A truck will still be recog- 
nized as a truck, (Continued on page 192) 


INTERPRETING a photograph—brought home by 
a pilot after a daredevil dash over enemy terrain— 
is done by experts trained to spot important areas 
by the colors of seemingly unimportant details 
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VARIABLE SPEED of an electric razor in- 
vented by Joseph D. Wilhoit, Chicago, Ill., 
and Nace F. Huber, Louisville, Ky., is 
controlled by the thumb on. a sliding roller 
that moves a rotary disk on the surface 
of friction-drive wheels inside the handle. 
The position of the disk in relation to the 
diameter of the motor-driven wheels gov- 
erns the speed of the razor's blades. The 
new shaving device, which is said to be 
shockproof, has a cylindrical casing that 
is easily grasped and a cutter head which 
will receive hair right up to its outside rim. 
Ventilating holes in the cutter head con- 
vey heat away from the part of the razor 
that comes in contact with the skin dur- 
ing the shaving process. 


ROUNDED CUTTER HEAD 
7 


= SLIDING THUMB- T AR 
OPERATED SPEED ADJUSTER 


| 275 M A CONNECTION between the mov- 
V s6 dius We able jaw and handle of this new wire 
i cutter provides leverage so powerful 
that barbed and other kinds of wire | 
can be severed with one hand. Be- | 
low the cutting edge is a slightly | 
curved hook that guides the wire | 
into the snipper's jaws. The tool was | 
developed by H. W. Romanoff, New | 
York City, and is intended both for | 
war use and peacetime pursuits. 
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A DIRECTION SIGNAL for cars has been devised by Horace Wat- 

kiss, Salt Lake City, Utah. Atop a light-transmitting tube of plastic » 
mounted on the car’s roof are two electric lights. These are housed 
in a translucent casing divided by a partition. A handle extending * 
through the roof to within the reach of the driver can be moved 


sideways to turn on the arrow light above that shows the direction QE 
the car will turn. 4: 
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TERRIFIC SPEED in climbing to fend off 
attacking bombers characterizes the Hawk- 
er Hurricane interceptor, which is armed 
with four 20-mm. Hispano-Suiza cannon. 
This is one of 23 versions of the famous 
Hurricane, some of them carrying as many 


as 12 guns firing a total of 14,400 rounds 
a minute. Hurricanes have done every- 
thing from carrying 250-lb. bombs, plus 
guns, to acting as Catafighters that are 
catapulted from ships at sea to fight off 
dive bombers. Their wing span is 40 feet. 


TRINKETS FOR TRADING with na- 


tives have been made available to 


American Army and Navy flyers 
who may have to make forced land- 
ings in the jungles of the South Pa- 


cific. The Emergency Rescue Branch 
of the Equipment Laboratory at 
Wright Field has produced a trad- 
ing packet made up of colorful items 
of five-and-dime-store type selected 
with a view to their value in per- 
suading natives to aid the lost flyer 
and guide him to his home base. 

The kit has been assembled on 
the basis of information obtained 
during explorations made by George 
E. Petersen in Guadalcanal a year 
before Pearl Harbor. It also fol- 
lows a practice that travelers in 
out-of-the-way lands have followed 
for many hundreds of years when it 
has been necessary to gain the good 
will of possibfy hostile inhabitants. 

Although the items are purposely 
gaudy to appeal to native taste, 
most of them have distinct utility 
value. And so, along with such im- 
portant trivia as bright beads, neck- 
laces, earrings, brooches, and rings, 
there are included the highly prized 
safety pins, needles, fishhooks, razor 
blades, ribbons, and loosely woven 
mending threads in bright, vari- 
egated colors. Also potent as cur- 
rency among natives is the twist of 
high-octane tobacco that is a fea- 
ture of the kit. 


Months of painstaking research and labor went into 
this reproduction of a Shanghai dock, at the edge 
of which (left) Gary Cooper ds Dr. Wassell, medi- 


cal missionary, gathers snails for use in experiment 


| LASHING on the screen for a brief min- 

ute in briliant Technicolor, a $100,000 
movie setting will bring to your neighbor- 
hood theater an authentic glimpse of the 
swarming waterfront of prewar Shanghai. 

Careful study by Paramount researchers, 
backed by the painstaking work of studio 
set builders, provided this realistic back- 
ground for a dramatic sequence in Cecil B. 
DeMille's production of “The Story of Dr. 
WasselLl" which tells the heroic true-life 
story of the medical missionary who won 
world-wide fame by evacuating wounded 
U. S. Navy personnel from Java after the 
Japanese invasion. 

The Shanghai waterfront scene portrays 
an incident in Dr. Wassell's search for the 
intermediate host of the Oriental disease 
schistosomiasis japonica. It shows him, 
with a Chinese assistant, fishing from a 


Shanghai 
Comes to 
Hollywood 


a $100,000 setting that will 
show a minute on the screen. 
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canal the snails in whose livers he expected 
to find the answer to his problem. 
Authentic as to mood, and built with a 
definite dramatic purpose, the set truly 
represents a Chinese waterfront, with a 
canal in the foreground and the Yangtze 
in the back. Getting the details right, in- 
volving much laborious research and aid by 
m | = + architects and artists, figured heavily in the 
3s c AR NO S total expenditure for the set. Experts who 
"ult ^ ag worked on it included Marion Crist, re- 
search director for the producer, and Roland 


the closest study by the research department of hun- pictures, DeMille planned the action, and 
dreds of photographs from books, newspapers, maga- ' 
zines, and movie files, plus reference to scores of books 


once the script was complete, a crude block 
plan was created to show the set in rough 
perspective. Sketches followed, showing the 
actors as they would look to the camera 
from different angles. Next a plan was 
drawn, marking key action throughout. An 
architect and draftsman projected the final 
sketch into working drawings, and a corps 
of carpenters erected the exotic structure. 
The set measured 100 x 175 feet and was 
a facade structure, complete except for de- 
tails beyond the camera’s view. Two days 
after it was completed, the scene had been 
filmed and the $100,000 set knocked down. 


PRODUCER of "The Story of Dr. Wassell," 
Cecil B. DeMille, looks over artist's first con- 
ception of the set. Below is shown a further 
sketch development of the still incomplete 
sequence of drawings that was found neces- 
sary before the building of the set began 
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WEATHER-WISE WASPS solved housing 
problem by building their nest on the 
underside of a doorway electric-light 
reflector. When they began to build, the 
light bulb was missing, so the insects 
started in the socket and continued to 
spread outside. The picture came from 
Rev. John W. Baechle, Collegeville, Ind. 
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SHE HANGS UPSIDE DOWN with the 
greatest of ease, this graceful young girl 
with the beautiful knees. Her stunt, which 
would set almost anyone reeling, is accom- 
plished by means of a magnetized ceiling. 
The girl Dixie Rischke's a skater of fame, 
whose calling is dangerous (just like her 
name). She glides in the Icecapades show 
for a living. Robert Boyd, of Milwaukee, 
made the shot we are giving. 


is 


A SKI-MOBILE assembled 
from spare parts by Sgt. 
George T. Smith has proved 
its worth for short runs 
over flat, snow-covered 
ground. Mounted on ski- 
like runners, the body is 
cozily equipped for cold- 
weather driving. On a 
platform behind is a well- 
braced gasoline engine that 
is connected by a transmis- 
sion belt with a propeller of 
the kind that is used on 
light planes. 
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5,000 CONTEST 


"The Dlane Youd Like ta Own 


All you have to do is write a letter describing 
what you think the postwar air flivver should 
be like . . . Everyone has a chance to win one 
of the many War Bond awards . . . There's a 
separate advanced class, too, for aviation experts. 


AWARDS TOTAL $5,000 IN TWO SEPARATE CLASSES 


PROFESSIONAL 
For Aviation Engineers, Designers, 
Draftsmen | 
FIRST PRIZE . . . $1,000 War Bond 
SECOND PRIZE... 500 War Bond 
THIRD PRIZE... .- 300 in War Bonds 


FOURTH PRIZE . .. 200in War Bonds 
FIFTH PRIZE ... 100 War Bond 
SIXTH PRIZE... . . . . 50 War Bond 
SEVENTH to 


TWENTIETH PRIZES 
$25 War Bond each . 350 in War Bonds 


F YOU intend to try for one of the prizes 


in our new $5,000 contest on “The Plane 
You'd Like to Own," you will be interested 
in knowing who is going to pass upon your 
ideas. The Board of Judges will consist of 
Edward S. Evans, Lt. Col. Earle L. Johnson, 
Lt. Col. Leon B. Lent, Oliver Parks, William 
B. Stout, and two staff editors of POPULAR 
SCIENCE MONTHLY. 'Turn to page 109 to 
see who these men are and the exceptional 
background of experience they bring to the 
work of deciding which entries deserve the 
War Bonds we are giving to encourage 
readers to write down their thoughts about 
the private plane of the future. 

A board of this caliber gives you com- 


DOUGLAS ROLFE, a well-known aviation artist, presents two views of a two-seater 
model and one of a four-seater amphibian (at bottom). Landing wheels of the latter are 
perfect spheres that double as floats, or sponsons, for rough:water taxiing. On both 
planes, the wings are folding and a single engine drives the propellers by shafts within 
the wings. The construction is plastic throughout and all instruments are included. Visi- 
bility is excellent and gull wings provide ample stability in spite of the short span 


NONPROFESSIONAL 
| For 


General Readers . 
.. . $1,000 War Bond 


FIRST PRIZE | | 
SECOND PRIZE... 500 War Bond 
THIRD PRIZE ....- 300in War Bonds 
FOURTH PRIZE... 200in War Bonds 
FIFTH PRIZE 100 War Bond 
SIXTH PRIZE. ....-- 50 War Bond 
SEVENTH to 


TWENTIETH PRIZES 
$25 War Bond each . 350 in War Bonds 


plete assurance of two things that are im- 
portant in any national competition: First, 
the complete impartiality of the judges. 
Second, their ability to appraise each entry 
for its real worth. 

. You can be reassured, too, on a third 
point. The judges will not be misled by the 
pretty appearance or glib wording of en- 
tries that are not basically sound. They 
will consider only the value of the ideas 
themselves. They will strike through the 
wording of your letter, no matter how 
awkward, and the meaning of your sketch- 
es, no matter how rough, to the creative 
thought you have put into your entry. 

The principal requirement of the contest 
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5,000 PLANE 


is merely that you make your ideas plain 
for the judges. 

In the nonprofessional class, a letter of 
not more than 1,000 words is sufficient. If 
you wish—and if sketching comes easy to 
you—you may add some drawings to make 
clear any facts about the plane you cannot 
cover adequately in your letter. Remember 
that sketches are entirely optional in this 
division of the contest. 

If you are entering the professional class, 
however, you are expected to submit, not 
only a letter, but also a three-view drawing 
of the plane you describe. While we do not 
ask that the draftsmanship be of a high 
order, and while it is unnecessary even to 
ink in the drawings, they should show 
clearly the information commonly given on 


Check List 


TYPE OF DESIGN AND CONSTRUCTION 

High wing, midwing, low wing, flying 
wing, open cockpit, cabin model, sea- 
plane, flying boat, land plane, amphibi- 
an, helicopter, Autogiro, tailless, road- 
able with removable wings, plastic, all 
metal, tandem seating or side-by-side, 
number of places, nonspinning with sin- 
gle control system, glider-plane combi- 
nation, biplane, triplane. 


WINGS 


Tapered, folding, removable, gull, 
back staggered, swept back, rounded, 
pointed, square, flying wing, with flaps, 
spoilers, slots, trim tabs, wingtip ailer- 
ons, cantilever or strut braced, laminar 
flow, circular or disk variable camber, 


the standard small assembly views of air- 
planes such as are ir nana goccia in 
this magazine. (Continued on page 109) 


THESE ABC'S OF PLANE DESIGN WILL HELP 


Irrespective of the type of plane 
you may have in mind, there are a 
few basic rules that must be care- 
fully observed if your ship is to 
have proper stability. These rules 
are demonstrated in the diagrams at 
the right, a few of which have been 
exaggerated for the sake of clarity. 
Take the "section through wing" dia- 
gram, for instance. The type of wing 
that is used will, of course, deter- 
mine the center of lift and also 
the plane's center of gravity. This 
diagram, nevertheless, will aid you 
in designing this part of your ship. 
Check the unusual design below for 
good observance of stability rules 


telescoping. 


sPAN ----18- -0" 
LENGTH-- I5- 2 
HEIGHT--- 7-0 


RETRACTABLE 4i 
WING SLOTS X J 
INSURE SAFE = YING IN PLAC ! IR NT. | 


ENGINE OR POWER PLANT 
In-line, radial, liquid cooled, air cooled, 
gasoline, Diesel, jet, inverted, submerged in 
wing, pancake. 


LANDING GEAR 

Fixed or retracting, tricycle, wheel and 
skid, standard, automatic or manually re- 
tracting, with wheel pants, pontons, am- 
phibious, skis, wing-tip floats or wheels, 
wide track between wheels, self-rotating 
tires, blowout-proof tires, retracting tail 
wheel, emergency tail skid for tricycle gear. 


PROPELLERS 


Single blade, double blade, triple blade, 
folding blade, variable pitch, automatic 
pitch, pusher, tractor, driven from shaft, 
above or below cabin, screened or open, 
wood, metal, plastic, with or without spin- 
ner, disconnecting in case plane is roadable 
with folding or removable wings. 


EQUIPMENT 

Two-way radio or receiver only, self- 
starter, trim tabs, parking brakes, steerable 
nose wheel, dual controls, glove compart- 
ment, dome light, roof window, polaroid 
glass, windshield wiper, ventilation, heater, 
fire extinguisher for engine, de-icers, lug- 
gage compartment, sunshades, soundproof- 
ing, standard instruments plus new ones, 
mudguards, safety belts, emergency doors, 
dual instruments, rear-view mirror, adjust- 
able seats, bulging windows for vertical 
vision, floor windows and wing windows for 
low-wing plane, landing lights, flares for 
emergency night landings, built-in tie-down 
equipment for landings in country fields, 
door locks, crank-down windows in doors. 


TAIL DESIGN 
Single rudder, double rudder, fixed rud- 


der, retracting tail wheel, combination rud- 
der and elevator in “V” design. 


YOU PLAN “THE PLANE YOU'D LIKE TO OWN” 


ment, and pardotinssies of ^ the Drivate 
plane that would find the greatest 
-.' postwar market among the thou- 
- ^ sands of prospective pilot-owners. 


The contest is open to all except 
employees of Popular Science Pub- 
lishing Co., Inc., and their families, 
Entries will be divided into two 
classes: The professional class will 
be open to those who have had train- 
ing, or who are now receiving train- 
ing, in aviation engineering, air- 
craft design, or aircraft drafting, or 
who are now employed or have had 
experience in any of these three 
types of work. The nonprofessional 
class will be open to all others, 
« Members of the nonprofessional 
— class may submit entries in the pro- 
T -vu fessional class if they wish, but 
f ` professionals will be limited to the 
^ "professional category. Only one en- 
. try may be submitted by a con- 
testant. Identical prizes will be 
“ awarded in both classes. 
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In the "tail-first" 
model above are many 
rper points of 
design. The engine is 
above and behind the 
cabin „and drives the 
prop 'by along shaft 

ove the passengers' 
heads. The elevators 
have unusual dihedral 
for stability, and rud- 
der area is large to 
offset effect of ex- 
tended tail area ahead 
of center of gravity 


LINE THROUGH 
CENTER OF GRAVITY 


Much is claimed for 
flight characteris- 
tics of this unortho- 
dox circular wing. |n 
this a of adapta- 
tion, the ailerons ex- 
tend from the rims of 
the wings and resem- 
ble those of the early 
Bowlus sailplanes in 
which Colonel Lind- 
bergh learned to soar. 
Double rudders make 
up for mass ahead of 
the center of gravity 


be ret turned, ao 
entr: 


| of your 
have itp tor future Tor nc eg 
erence, 

nsists of fi 


e board of es co ve 
prominent aviation authorities who 
are wid 


of P eme 
ly. The decision of the u 
final: In of 
‘receive identical awards. 
will be informed by 
mail as to the winners as soon after 
their selection as possible. 


M ee ee ape a ae) E T 


«LINE THROUGH 
CENTER OF LIFT , 


POPULAR SCIENCE 


To help you to clarify your ideas, we are 
presenting certain basic information. This 
month we give you some ABC's of aircraft 
design so that you may be sure your plane 
will be theoretically airworthy— stable and 
flyable. In addition, we are including some 
suggestions for three unorthodox types of 
planes, in case you believe that the private 
plane of the future will tend in the direction 
of the unconventional rather than follow 
the line already laid out by the light planes 
of the present. 

These ideas supplement the many practi- 
cal suggestions for contestants which we 
published last month. If you missed the 
June issue, it will pay you to look up a 
copy and study particularly the inter- 
changeable airplane elements shown in the 
drawings. 

In next month's contest article, the heli- 
copter will be discussed. Other service aids 
for contestants will include the correct 
nomenclature for various types of airplane 
construction, parts, and design details. 

In addition, we are showing a few full- 
color paintings of small planes designed by 
artists who specialize in aviation drawings. 
Last month there was a page of ideas by 
Eric Sloane; this month the artist is Doug- 
las Rolfe; next month Stewart Rouse will 
give his ideas for two postwar planes. 
These full-color pages are presented merely 
to encourage you to strike out along origi- 
nal lines yourself. They are not entries in 
the contest and, in fact, the judges would 
not consider drawings of this pictorial type 
unless accompanied by a written descrip- 
tion as required in the rules. 

Whatever you do, be sure to read the 
rules on page 108 very carefully. Note par- 
ticularly that your entry must be marked 
with the class in which it is to be considered 
(professional or nonprofessional). See that 
it bears your full name and address, and 
that every sheet has that information. Send 
it in as soon as it is ready, but in no case 
mail it later than September 30, 1944. Only 
entries postmarked on or before that date 
will be considered. 

In order to assure the maximum effi- 


"Judges 


WILLIAM B. STOUT 


Manager, Stout Research Division 
Consolidated Vultee Aircraft Corp. 


OLIVER PARKS 


President, Parks Air College 


EDWARD S. EVANS 


President, Evans Products Co. 


LT. COL. EARLE L. JOHNSON, AAF 


National Commander U. S. Civil Air Patrol 


LT. COL. LEON B. LENT, AAF 


Head Engineer, National Inventors Council 


ARTHUR WAKELING 


Assistant Editor, Popular Science Monthly 


C. B. COLBY 


Aviation Editor, Popular Science Monthly 


ciency in conducting the competition, POPU- 
LAR SCIENCE MONTHLY has organized a 
large group of distinguished experts who 
will constitute the Contest Committee. This 
body, the members of which will be an- 
nounced next month, is entirely distinct 
from the Board of Judges. The committee 
wil serve in an advisory capacity in the 
conduct of the contest, but will not partici- 
pate in the final evaluation of the entries 
and the distribution of awards. 

The selection of members of both the | 

Contest Committee and the Board of Judges 
has been governed by one thought—to | 
make the competition one in which every 
reader wil have an equal chance to win. 
The rules have been drawn up with the 
same intention. Now it is up to you. Get 
out your pencil and a scratch pad, if you 
haven't started already, and jot down your 
ideas on the plane you'd like to own. You'll 
enjoy the thrill of planning something new 
for the coming days of peace. It'll be 
stimulating and profitable—win or lose. 


Here is a tailless private plane that passed the draw- ^ Because of its versatility, many feel that the amphibian 
ing-board stage before the outbreak of war. A "pusher" isthe ideal private plane. On this model, motor is high 
type, it has five vertical rudders and an elaborate set above the reach of any spray. The tail has been raised 
of flaps, ailerons, and tabs on wings’ trailing edges to keep elevators and rudder well above the water 


ect 


eae 


ANGLE-HEAD soldering iron goes "E 
places and does things that are dif- a 
ficult with the ordinary type. In a 
tight spot, its extendable tip, run- 
ning through the center of the bar- 
rel, permits the user to solder elec- 
trical connections without burning 
the insulation on adjacent wires. 
The scientifically balanced angle- Ee 
head lessens fatigue by allowing the F4 
operator to hold the iron with ease. e 
It is made by the Kelnor Manu- 
facturing Co., San Francisco. 


PRECISION-CUT CRYSTALS used in radio, 
sound-detecting, and locating devices are 
given extreme accuracy by the Clark Re- 
placement Orientation Table, which is said 
to eliminate the necessity for much of the 
expert manpower formerly required for 
making corrections. The table is adaptable 
to any quartz-cutting saw, and is designed 
to minimize wear from vibration. 
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ABRASIVE DISKS of Metalite Fibre 
Combination are made up of alumi- 
num oxide grains and cotton drill 
glued to a vulcanized fiber. They 
are used for polishing metal sur- 
faces before covering them with 
paint or lacquer, and are effective 
for removing hard enamel coatings 
as well as lighter metal finishes. 
Made by Behr-Manning, Troy, N. Y. 


METAL-SHRINKING process, ordinarily te- 
dious, is speeded and simplified by a com- 
pact, portable, hand-operated machine made 
by C-B Tool Company, Lancaster, Pa. This 
shrinker handles metals .016 to .051 inch 
thick, shrinks angles to a three-inch radius, 
and will work 
angle stock up to 
one inch wide. 
There is à com- 
bined stretching 
andshrinking pro- 
cess involved in 
bending angle 
Stock, for the out- 
side of the curve 
must of necessity 
be longer than the 
inside. The device 
weighs 12 pounds. 


POPULAR SCIENCE 


f£ van rou identify These War Wagons7 


They're in the news; they're making history; they're helping to win the greatest 


war. Can you name them as they roll by? Try to identify them, and then check 
your answers with the list given at the bottom of the page. 
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They're no luxury liners, these 
vicious ship-killers. Their men 
crave action—and get it. Here's 
a true sea yarn of deadly battle 


in bomb-churned Pacific waters. 


By WILLIAM HEALD GROVERMAN 
Commander, U.S.N. 


N ALL the history of sea warfare no type 

of craft has had as stormy and active a 
career as the destroyer. It is the Navy's 
jack-of-all-trades, a hunter-killer with an 
amazing degree of versatility. Theoreti- 
cally, the life of a destroyer in a close- 
range torpedo attack on enemy ships of the 
line is about three and a half minutes. 
Actually, it proves out to be more than 
that, but the risk factor involved will con- 
vey a general idea of the kind of fighting 
a destroyer engages in. 

I want to relate here some of the work 
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that our destroyers have done in this war, 
including the fighting in the Battle of Kula 
Gulf, and in so doing to salute the crews of 
our destroyer squadrons. 

It was my privilege to serve on destroyers 
for more than a year in the South Pacific, 
first as executive officer under one of the 
finest destroyer men afloat, then as com- 
mander of my own ship. In that period it 
was touch-and-go with Japanese surface 
craft, submarines, and aircraft. I am giv- 
ing away no secrets when I say that for 
a time we fought uphill. The Japs had us 
outnumbered. We had to outfight them, and 
we did. The erosion of Jap naval strength 
is testimony to that. 

The destroyer gets its name from the 
fact that it packs torpedoes. The torpedo 
is the most potent weapon that any navy 
has. It is every destroyer man’s ambition 
to make a torpedo attack on the enemy. 
It is the essence of excitement because, to 
be effective, such an attack must be 
launched within minimum range of the 
heavy-ship targets. That puts the destroyer 
under the fire of both the main and second- 
ary batteries of the big fellows. A destroyer 
has no protective armor. So it must depend 
on its own armament, speed, and maneuver- 
ability to stay afloat. 

The destroyer came into its own 
for the first time in World War I. 
Refinement of the torpedo made 
torpedo fire really effective for the 
first time in sea warfare. Perhaps 
the most daring light-force attack 
in sea history, up to now, was the 
one ordered by Admiral Scheer at 
Jutland when, to protect his ships 
of the line, he sent his destroyers, 
battle cruisers, and light cruisers 
against the British Grand Fleet. 
The British were about to execute 
the classic “T” maneuver, and des- 
perate measures were called for. 
It is reasonable to assume that if 
the British had not turned away, 
the destroyers would have de- 
livered some damaging torpedo 
blows. It also has been said that 
the British forfeited a golden op- 
portunity to destroy the German 
fleet. That poses a question no one 
can answer. 


One of Uncle Sam's destroyers, tough and 
effective for in-fighting, lets go with a 
burst of antiaircraft fire against a night 
attack by Japanese bombers during an 
attempted landing by the enemy on Vella 
Lavella Island in the Solomons group 
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The U.S.S. Radford, commissioned in July 1942, is 
one of the reasons why Commander Groverman 
likes destroyers. Her record as a hard-hitting bat- 
tler in the South Pacific is matched by the stamina 
of the officers and men who have fought on her 


Some men do not like destroyers. They 
are rough vessels at sea. They are “wet 
boats." 'Their shortness and narrow beam 
give them a high roll-and-piteh movement 
in heavy weather. Even in a smooth sea, 
there is movement to the ship. The quarters 
of the officers and the men look, to a man 
accustomed to larger boats, like miniatures 
of the real thing. In plying the North At- 
lantic, destroyer crews are exposed to the 
worst of the elements. The ships come into 
port covered with ice. 

Yet destroyer people consider their ves- 
sels more seaworthy than larger ships. A 
destroyer conforms to the convolutions of 
the sea, while bigger vessels are like light- 
houses or breakwaters, receiving the full 
impact of the waves. A destroyer is like a 
lightweight boxer who knows how to roll 
with a punch. To continue the simile, larger 
craft are like heavy-footed, durable boxers 
who can't avoid a punch but can take it. 

Incidentally, the worst enemy of the de- 
stroyer crews in the South Pacific is the 
Japs. The worst enemy of those in the 
North Atlantic is the weather. 

The destroyer Radford, which was des- 
tined to write its name in bold letters into 
the annals of World War II, was commis- 
sioned in July 1942. It was one of the first 
of the Fletcher class, of 2,100 tons. That 
compared with 1,650 tons for the previous 
class and 1,200 tons for the old four- 
stackers of World War I. The Radford had 
(and has, for she is still in there fighting) 
a complement of 21 officers and about 300 
men, almost three times that of the de- 
stroyers laid down a quarter of a century 
before. She was constructed in the yards 
of the Federal Shipbuilding Company in 
Kearny, N. J. 

The officers and men sent to commission 
a new destroyer usually are destroyer vet- 
erans. That’s a nice feature. The com- 
manding officer and executive officer know 
a large percentage of the nucleus of the 
crew by name, That was the case with the 
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RESH from the vicious in-fighting 

of the South Pacific, Commander 
William Heald Groverman, author of 
this article, late in February reported 
for duty on the staff of Commander 
Destroyers Atlantic Fleet. He stood 
the strain for about three days. 


"I want to go back to combat sea 
duty," be said bluntly to bis superior. 


"Hell," was the rejoinder. "So do I." 
Groverman slayed. 


His exploits as tbe executive officer 
_of one destroyer and as the captain of 
another won him the Silver Star and 
the Gold Star. He also wears the rare- 
ly given Unit Citation Ribbon awarded 
the crew of the U.S.S. Radford and 
four bronze stars on his Pacific Cam- 
paign Ribbon for participation in cam- 
paigns and specific actions, 


A Kentuckian, be was graduated 
from the U. S, Naval Academy in 1932. 


Radford. On that day at the New York 
Navy Yard, Commander William K. Ro- 
moser became her captain. I had the good 
luck to become her executive officer. 

We liked destroyers for many reasons. 
High among them was the fact that, owing 
to the smallness of the craft, there is 
relatively little pomp and ceremony. The 
discipline is just as strict as it is on a battle- 
ship, but the men work together more in- 
timately. When the time comes to dress up, 
a destroyer sailor dons his best because he 
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is proud of his ship and of his own appear- 
ance, not because the captain tells him to. 
I believe there is more esprit de corps in a 
destroyer's crew than in that of any other 
type of vessel afloat. 

To a destroyer man, the Radford looked 


more like a light cruiser. She was trim, 
very seaworthy, and packed a hitting power 
far superior to that of previous classes. 
She was the result of the latest in en- 
gineering, ordnance, and hull design. We 
felt that she had been born without “bugs,” 
that she would be able to fight without the 
continual alterations that are normal in 
new-class vessels. Experience with her bore 
this out. 

She had two stacks. Her deck was flush, 
extending all the way from the foc’sle to 
the fantail. She handled better than any 
destroyer I'd ever known. She was easy to 
maneuver and reacted instantly to the helm. 
The living quarters were conventional. The 
captain ate in the wardroom with his offi- 
cers, instead of in his own quarters as in 
larger vessels. That put him into closer 
contact with his men. 

We went through a 
regular training period 
in the Atlantic, spot- 
ting the characteristics 
of the men, determin- 
ing whether we had 
any trouble-makers in 
this small world en- 
compassed by the bulk- 
heads. One seaman did 
make some trouble for 
us. He was ordered be- 
fore a summary court- 
martial and drew a bad- 
conduct discharge. But 
before the Judge Ad- 
vocate General's ap- 
proval of the BCD came 
through, the Radford 
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Destroyers are rough 
vessels in a heavy sea- 
way, as this water col- 
or done by Lt. Dwight 
Shepler, U.S.N.R., in- 
dicates. The picture 
shows the U.S.S. Cham- 
plin, escort to a troop 
convoy, tracking some 
unidentified aircraft 


was in operation in the Pacific war zone. 
In the meantime something had happened 
to the man that will be described in a 
moment. 

We shook the Radford down and became 
satisfied that she would make a good show- 
ing when the time came. 

Toward the end of 1942, we let her prow 
feel the warmth of South Pacifie waters. 
Immediately upon arrival, we were assigned 
to a "hunter-killer" group, commanded by 
Capt. R. P. Briscoe and later by Capt. F. X. 
McInerney, both old destroyer men. We 
headed for the Guadalcanal area to operate 
against the “Tokyo Express." This was a 
group of Japanese ships, usually destroyers, 
that was reinforcing Jap garrisons on 
Guadalcanal. 

The Japanese continually dealt us night 
air attacks, so it was customary for the 
ships to spend the day obtaining fuel, am- 
munition, and provisions, and the night 
under way. It was a rugged life. It got 
extremely hot during the daytime, the men 
were at general (Continued on page 196) 


Between the islands of New Georgia and 
Santa Isabel in the Solomons is the neck of 
water called The Slot, where the Radford went 
to join a task force under Admiral Ainsworth 
and was credited with sinking five Jap ships 
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CIVILIAN -DEFENSE RESCUE TRUCK 
CAN FEED VICTIMS, QUELL RIOTS 


By FRANK ROWSOME, Jr. 
Drawing by B. G. SEIELSTAD 


ESIGNED for disaster—that's the slogan 

of this elaborately equipped light-duty 

rescue truck. Planned, fitted out, and manned 

by volunteers, it stands ready in Corona, 

N. Y., for almost any imaginable trouble, 

from train wreck to bombing, trolley Smash- 
up to civil disturbance. 

Most large U. S. cities have regular (that 
is, heavy-duty) rescue trucks, usually as- 
signed to the police or fire services, which 
are packed with such equipment as pul- 
motors and oxyacetylene cutting torches. 
Nevertheless, bulky, costly tools and ex- 
pensive motorized transport are things that 
a smaller community won't often require, 
and often can't afford. For the small city or 
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Equipped for rescue work, ambulance 
duty, riot control, and feeding refugees, 
this truck was lent for the duration to 
Civilian Defense Council, Corona, N. Y. 


good-sized town, a light rescue 
truck fills a vital need. Its value 
is the greater because it can do 
jobs that ordinary rescue trucks 
can’t. 

For example, the Corona truck 
is cleverly planned for three 
other functions besides its pri- 
mary job of extricating the victims of ex- 
plosions, accidents, and the like. A two- 
wheel trailer serves as a mobile kitchen, 
fully equipped to give the prompt mass 
feeding that is frequently an important part 
of disaster service. In addition, it carries 
ful first-aid supplies and can if necessary 
be speedily turned into an ambulance. 
Thirdly, the truck can also serve as a riot- 
control car; a pair of powerful amplifiers 
can be hooked up to either a record turn- 
table or a microphone to aid in giving di- 
rections to crowds or warning the dwellers 
in an imperiled area. 

Originally a late-model station wagon, the 
rescue truck had to be modified a bit to fit 
its new job. Extra leaves were added to the 
springs to take the normal load of 115 tons. 
A heavy-duty generator and a second bat- 
tery were installed to carry increased elec- 
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toU. S. GAME co e U w 
' Trailer; shown at left, 
is mobile kitchen that 
is equipped to serve 
coffee and sandwiches 
to large numbers at 
the scene of a disaster 
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An important item of 
equipment is “broken 
back'' stretcher forcases 
needing special care 
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116 When unhitched from the truck, the trail- 


er is made to stand alone by letting down 
a retractable leg located at each corner 
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jured person can be trans- 
ferred to bed or operating 
table by separating sock- 
eted ends and withdrawing 
canvas from under patient 


The barrow-type stretcher, 
right, has a pneumatic rub- 
ber mattress, pillow, sheet, 
besides two wool blankets 
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cue and treatment of casualties—jacks, 
wrenches, lanterns, bolt cutters, crowbars, 
shovels, picks, ropes, sledge hammers, axes, 
fire extinguishers, gas masks, hacksaws, 
goggles, rubber and asbestos gloves, cold 
trical load. The entire electrical system was  chisels, block and tackle, bandages, splints, 
rewired, and a heavy fire bell was mounted tourniquets, and the like. Most of the more 
on a pipe frame in front of the radiator. The ^ essentia] tools are duplicated, and all are lo- 
trailer was built from the front end of a cated so that they can be reached in jigtime. 
light car; it can be swung into position by 
one man, and it has four folding legs. 
Completely stowed about the truck is a 
vast array of equipment to aid in the res- 
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Large stores of tools 
are mounted in the re- 
movable boxes (left) on 
the sides of the truck 


Loudspeakers aid in ri- 
ot control, the evacua- 
tion of an area around 
a time bomb, and warn- 
ing citizens to take cover 


WHY PLANES 
NEED ARMOR 


Why Our Planes 
Can Take It 


ARMOR OF STEEL, 


By JAMES L. H. PECK 
Drawings by STEWART ROUSE 


HE air war's progress has produced a 

deadly new array of airborne weapons, 
and combat planes are carrying aloft not 
only this heavier armament but greater 
quantities of it. As a passive security meas- 
ure against the enemy's artillery, Allied 
and Axis craft alike are fitted with various 
types of armoring that brings into use steel, 
glass, dural, and even plywood. 

But here is a vicious circle: A fighter 
is armed with hard-hitting cannon and 
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GLASS, 
EVEN PLYWOOD GUARDS MEN AND 
EQUIPMENT AGAINST ENEMY FIRE 


Yankee pilots brought this 
Flying Fortress back to the 
bomber base in England in 
spite of the terrific punish- 
ment she took over Germany. 
The tail assembly was full 
of gaping holes and the rear 
gunner's compartment missing 


machine guns designed 
to penetrate the bomber's 
protective armor. This 
same bomber, on the oth- 
er hand, is provided with 
armor designed to stop or 
defiect the bullets of these 
hard-hitting weapons. As 
a result of this aerial ring- 
around-a-rosv, the use of 
armor plating is influenc- 
ing gun design to a great- 
er extent than any other 
single tactical considera- 
tion. 

Theoretically, the ideal 
method of protection would 
involve armoring the whole 
airplane, in which case 
there would be no vulner- 
able spots. The weight of 
such a flying tank would, 
however, reduce perform- 
ance to nil, if such a ship 
would fly at all. Thus, the 
problem of protection 
versus weight must be ap- 
proached from other direc- 
tions; and attempts at a 
solution of the riddle have 
made armoring an exact- 
ing science. 

It has not always been 
this way. The early ap- 
plications of armor pro- 
tection to aircraft were 
strictly a matter of trial 
and error. During the 
“forgotten war” in Libya 
during 1911, when Italy 
and Turkey battled over 
Tripolitania, the Italians 
employed several kinds of 
French planes for recon- 
naissance missions. On 
several occasions, casual- 
ties resulted from Arab rifle fire. Capt. 
Alessandro Guidoni, the noted pilot and 
scientist for whom Italy’s great aero- 
nautical research center was named, in- 
stalled a heavy steel plate in the cockpit 
floor of a Farman biplane and, after several 
unhappy test flights, succeeded in placing 
the armor where it would not disturb the 
plane’s flying behavior. A number of other 
craft also were fitted with these steel floor 
plates and sent into service: this is believed 
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ARE WIDELY SPACED, OWING 
TO PLANE'S GREAT SPEED 


to have been the first successful employ- 
ment of armored aircraft. 

During World War I, airmen of both sides 
used various protective devices, one of the 
most popular of which was a stove lid which 
the pilot put on the seat beneath him. More 
enterprising flyers put other parts of the 
stove to use by fitting side slabs to the 
floors of their planes or securing these 
pieces of cast iron behind their seats. Per- 
haps the best-armored plane of that war 
made its appearance in 1917 in an all-metal 
Junkers-Fokker attack plane that was the 
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DEFLECTOR PLATES AT 
PILOT'S RIGHT AND LEFT 
DEFLECT BULLETS COMING 
AT ANGLE FROM REAR 


THE CLOSER BULLET-RESISTING GLASS 
WINDSHIELD I5 TO PILOT, THE SMALLER 
IT CAN BE. ITS ANGLE HELPS TO 
DEFLECT BULLETS 
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HEAVY STEEL ARMOR- - 
PLATE BULKHEAD TO STOP 
BULLETS FROM IN FRONT, 
NOT STOPPED BY ENGINE 


first specialized airplane developed for 
ground strafing of troops. These craft were 
not used in large numbers, nor were any 
other specific models of armored airplanes. 


Pilot protection, as we recognize it today, 


was not generally a World War I practice. 

Today, armor is built into the plane. It is 
one of the primary considerations in early 
stages of design, and the fruits of such fore- 
thought have been brought home to the 
public in newspaper accounts. There was 
the Flying Fortress, for example, that re- 
turned home on a wing and a prayer after 
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a mission over the Philippines during which 
it had been peppered by more than 1,500 Jap 
bullets. Only two of the crew were wounded, 
neither seriously, but the bomber's armor 
was so badly pitted that new plates had to 
be installed. 

RAF pilots have told interesting tales of 
how they literally emptied their guns into 
the Messerschmitt ME-109F"’s, when these 
were encountered for the first time over 
Germany, without putting the ME’s out of 
action. The latest of these Nazi ships, the 
twin-engined ME-410, which came into serv- 
ice very recently, has successfully withstood 
even cannon fire. Perhaps the best-armored 
single-engined plane to be found in service 
anywhere is the Russian IL-3 Stormovik 
fighter-attack ship, which the Reds are able 
to fly at tree-top altitudes through the 
heaviest German flak. How these planes, 
among others, got that way is somewhat 
of a story. 

While the performance of combat air- 
craft, whether they be small fighters or giant 
bombers, is greatly hindered by the amount 
of armoring required against 1944 firepower, 
the additional security to pilot and plane 
more than compensates for the reduction 
of speed, climb, and maneuverability. In 
adhering to their formula of “maximum 
protection/minimum weight,” the designers 
continually strive toward a fair compromise 
between the two. By clever location of the 
armor plating and by the use of lighter met- 
als and other materials, they and the ord- 


120 


tes covered with heavy duck, are laid in 
an overlapping pattern on the floor of a bomber to protect crew 
members. The men shown are also wearing the new body armor 


nance men have been able to 
strike an even balance between 
weight and protection. 

The first phase of scientific 
approach to the problem of de- 
creasing weight deals with the 
relative vulnerability of one 
warplane to the gunfire of an- 
other. The ever-increasing 
| operating speeds of aircraft in- 

" fluence their ability to withstand 
enemy gunfire; the 400-miles- 
per-hour fighter or the 330-miles- 
per-hour bomber move so swift- 
ly, as compared with the firing 
rates of cannon and machine 
guns, that bullet holes are rarely 
found to be closer together than 
four inches. In most cases, 
ground-crew men in the combat 
theaters say, the holes are con- 
siderably farther apart than this. 

Unless the pilot or a vital part 
of the plane is hit, the wide dis- 
persal of bullets provides the 
ship with considerable resistance 
to gunfire, even if it is not 
armored at all; when the pilot’s 
cockpit and other soft spots are 
armored, the ship can “take it" to an amaz- 
ing degree. The speed not only disperses the 
hits widely, but brings about changes in the 
angles at which these bullets hit the rapidly 
moving craft. The experts can closely esti- 
mate the angles from which attack is most 
probable against a given type of plane, but 
these angles vary according to the types of 
craft engaged in combat. An engagement 
between two ships with fixed armament— 
such as the Mustang and the ME-109G-2— 
would involve considerations different from 
those met in combat between a ship with 
flexible armament and one with fixed guns— 
such as a Flying Fortress against a Focke- 
Wulf 190. 

Generally speaking, on either bombers or 
fighters the angles of attack from which hit 
probability is highest approach through 
either the rear hemisphere—a 180-degree 
area extending from beneath the plane up 
to a point above the ship—or the forward 
hemisphere—the area encompassing the 
plane’s nose. Through these angles, for- 
ward and aft, there is not the amount of 
deflection incident to side shots; thus the 
chances for hits are more favorable. 

Knowing the angles from which attack is 
most likely and most dangerous, the ord- 
nance men can locate the armor plating 
strategically. We must keep in mind that 
the purpose of armoring any airplane is to 
afford protection; and this may be accom- 
plished as successfully when a section of 
plating deflects the bullet away from the 
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vital spot as when the armor stops 
the bullet dead. If placed in such a 
manner that bullets from likely an- 
gles of attack will hit it glancing 
blows at less than 45 degrees, a rel- 
atively thin sheet of plating will 
serve its purpose every bit as well as 
a thicker piece of armor placed so 
that bullets meet it more directly. 
In certain types of planes, the 
greater part of the armor can be 
installed at a slant toward the 
expected line of fire, permitting a 
relatively lighter plating to be used. 
In other types of craft, structural 
features make this impossible, and a 
relatively heavier plate must be used. 

Another phase of this “strategic 
location” has to do with the pilot 
and air crew. In the bomber, the 
latest practice is to centralize with- 
in a specific area as many of the 
air crew as is possible, and sur- 
round this area not only with ap- 
propriate kinds of armor protec- 
tion but also with as much of the 
ship’s auxiliary equipment as the 
structure of the craft will permit. 
By centralizing, more men can be 
protected by less armor; a single 
plate may suffice for two or more 
of the flight crew. 

The réason for centralizing the 
auxiliary equipment is not so obvi- 
ous. A bullet, in passing through 
some part of the plane’s structure, 
is sent tumbling end-over-end and 
distorted in shape, instead of con- 
tinuing its normal spiraled flight. 
There are two factors to be over- 
come in affording resistance to a 
bullet: impact, resulting from the 
bullet’s velocity, and bore effect, re- 
sulting from the high-speed rota- 
tion of the missile. When the pro- 
jectile is “tumbled,” the impact is 
reduced considerably and the bore 
effect is completely nullified. 

The ordnance men have col- 
laborated closely with the aircraft 
designers to install auxiliary equip- 
ment in such a manner that it will 
serve as baffles or deflectors. For 
example, a plane’s landing wheels, 
in the retracted position, would 
slow up bullets considerably. The 


nose (Continued on page 2380) 


NOSE GUARD. Plates of %-inch homo- 
geneous armor plate cover the delicate 
reduction-gear mechanism in the prow of 
the P-39 Bell Airacobra fighter. The 37- 
mm, cannon is inside the propeller shaft 
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AIRPLANE ARMOR GETS THE WORKS in a test by machine- 
gun fire with tracer bullets. Trials are made for hardness and 
tensile strength of the armor and the velocity of the projec- 
tiles fired. Steel is also analyzed for chemical composition 
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CUT AND SHAPED to protect personnel and vital parts of the 
plane's equipment, the finished armor units are sprayed with 
paint and then hung upside down from crane hooks in the dry- 
ing room of the factory to await shipment for installation 
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Drafted from the vaults at West Point, this luxury metal 


is working overtime on the home front and also doing a 


bang-up job on the 


By ALBERT Q. MAISEL 


HEN visiting foreign lecturers used to 

tell us that Americans were crazy 
people, they always had one pet example 
of super-madness to prove their case. They 
would point out the utter folly of our 
digging silver out of the mines of Butte, 
Mont., only to bury 70,000 tons of it in a 
man-made mine at West Point. 

It did seem rather silly then, when our 
Government bought up over $1,000,000,000 
worth of silver, seven times the world's 
annual production, just for “useless” hoard- 
ing. But if we didn't have that hoarded 
silver today, this country's war production 
would be tied up half a hundred ways. We'd 
have to do without a lot of weapons that 
we simply can't dispense with— such as our 
155-mm. fieldpiece, which uses 945 pounds 
of silver for vital recoil mechanisms. 

That wouldn't be the worst of it. If we 
didnt have our hoard of silver, we'd do 
without a lot of aluminum and magnesium. 
And we'd be more hard up 
for copper and tin and 
nickel than your wife is for 
meat-ration coupons. 

It happened this way: 
Right after the fall of 
France, the Government got 
together with private in- 
dustry and started to build 
scores of big aluminum and 
magnesium plants, each 
with row upon row of elec- 
trolytic furnaces. Each 
furnace required from 8,000 
to 40,000 amperes of cur- 
rent in transforming baux- 
ite into pure aluminum. In 
the old days, these heavy 
currents were carried on 
copper bus bars. But when 
the experts began to figure 
how much copper the giant 


battle line in many war weapons. 


shell bands, machinery, cartridges, and a 
thousand other war items. 

Then someone—we ought to erect a 
statue to him—thought of the vaults at 
West Point! 

A sort of little Lend-Lease plan was 
organized. The Treasury Department, which 
owns the silver, lent its shiny bars to the 
Defense Plants Corporation. And presently 
the useless hoard began to be rolled and 
formed and shaped into giant bus bars. The 
silver has now moved, for the duration, to 
plants all over the country to carry current 
and make aluminum and magnesium. When 
the war is over and copper is again avail- 
able, the loaned silver will be returned to 
the Treasury and restored to the vaults. 

That’s the idea, at least. But the silver 
is working out so well that some experts 
suspect that it may be used indefinitely. 
For silver is an even better conductor of 
electricity than copper; in fact it’s the best 
of all metals. At any rate, we can thank 
our lucky stars that the Treasury had all 
that silver lying around. To date it has 
lent 19,000 tons of it, more 
than we normally consumed 
in industry in 15 years. 
And that’s just one of sil- 
ver's new uses. 

The metal is being used 
on every plane we make— 
and.on most guns, a lot of 
tanks and field kitchens, 
bombs, torpedoes, Ships, 
parachutes, and chemical 
shells. For many of these 
uses it was first adopted as 
a substitute. But, some- 
what to the surprise of 
Army engineers, it has 
often proved better than the 
metal it replaced. Take, for 
instance, the case of the 
silver-plated airplane-engine 
bearings. Connecting rods 
for radial airplane engines 


new plants would need for 
bus bars, their hearts sank. 
There just wasn't that much 
copper available—and what 
copper our rushing mines 
did produce was needed for 
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THROUGH THIS DOOR, lead- 


ing from the Treasury's deposi- 
tory at West Point, has rolled 
19,000 tons of silver for duty 
on the production front. With- 
out this silver, war work might 
have been curtailed 50 percent 


must stand terrific strains 
in transmitting the power 
of 100-plus octane gas from 
pistons to crankshaft and 
propeller. All stress is con- 
centrated on the surface of 
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BEARINGS for airplane engines are now 
being covered with silver coatings three 
to five one-hundredths of an inch thick. 
Because of its high heat conductivity, a 
coating of this type guarantees a cool- 
running motor. Experts estimate that with- 
out such bearings air speeds might, in 
some instances, be reduced by 75 m.p.h. 


REFLECTORS employed in floodlights 
and antiaircraft searchlights are no 
longer "silvered" with aluminum. They 
are now silvered with the real thing. 
In conserving aluminum for other uses, 
the new reflectors have been known, 
in a number of cases, to have improv- 
ed lighting efficiency by 30 percent 
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Courtesy of Life 


BUS BARS of silver might appear ex- 
travagant. But not when they free copper 
for more important war uses—and at the 
same time do a better job of conducting 
the high currents needed in plants where 
aluminum and magnesium are produced 


SWITCH JAWS are cleanly and powerfully 
brazed with Sil-Fos, a low-temperature sil- 
ver alloy. In aircraft construction, where 
every ounce counts, such alloys have proved 
ideal, for they enable designers to specify 
lighter materials than were formerly used 
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the connecting-rod bearings. Today, by a 
process involving the use of potassium 
cyanide, coatings of silver with a thickness 
of from three to five one-hundredths of an 
inch are deposited on bearings. This new 
method gives a fine-grained, easily machined 
bearing surface with high heat conduc- 
tivity which guarantees that the motor will 
run cool. Other advantages are that silver 
is exceptionally strong for its weight, is 
corrosion-resistant, and has the virtue of 
absorbing grit instead of being scored by it. 
While its friction properties are about those 
of lead, tin, and cadmium, it has a higher 
melting point than these and—most im- 
portant of all—-an unusually high degree 
of fatigue resistance. 

Some estimates indicate that without 
silver-plated bearings air speeds might be 
reduced in certain instances by as much as 
T9 miles an hour. Over 5,000,000 ounces of 
silver were used for this one purpose alone 
in 1943. 

Silver brazing alloys were originally de- 
signed as a substitute for soft solders. But 
once the airplane plants started to use the 
silver alloys, they found that their ability 
to be worked at low temperatures made 
them ideal for light-gauge metals used in 
aircraft equipment. 

The reliability of these new alloys is best 
demonstrated by one use for which they 


FITTINGS on this nosepiece and 
exploder tube for a 100-pound bomb 
have been brazed with a silver al- 
loy. In some airplanes, nearly 200 
parts are held with such a compound 


PLANE-CABIN HEATERS need from 
two to three ounces of silver each in 
their construction. With over 150,000 
planned by the U. S., nearly 500,000 
ounces of silver will be required for them 
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IN MANY IMPLEMENTS OF WAR, 


have recently been adopted. When every- 
thing else fails, a pilot must count upon his 
parachute. 'To insure against its failure, 
monel-tubing rip-cord rings are now being 
assembled with silver-brazing alloys. 

Silver not only helps our airmen to fly. 
Flyers actually throw silver away every 
time they press the bomb-release button. 
For silver alloys and flux are being used to 
join the nosepieces to the tubular members 
of the burster cases of aerial bombs. More 
than 21,000,000 incendiary bombs are now 
being manufactured with silver alloys, which 
have been found ideal for joining the steel 
tube to the hexagonal nosepiece. 

Gunners now use silver—to throw silver. 
The 155-mm. fieldpiece uses silver in its 
recoil chamber, where, in conjunction with 
rubber and leather packings, silver-plated 
cup rings serve to retain oil and gas pres- 
sure. Proportionate amounts of silver are 
used on other guns from eight-inch howit- 
zers down. 

In shipbuilding, scores of yards are using 
silver alloys to form joints in vital pipe 
systems. Silver's heat conductivity, strength, 
and easy workability have led to its being 
specified for lubricating-oil lines, salt-water 
lines, systems containing inflammable liquids 
and gases, refrigerator lines, condenser pip- 
ing, vacuum systems, and many other places 
on every naval vessel. 
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Before the war, soft solders were com- 
posed of 40 percent tin and 60 percent lead. 
Today 2% percent of silver is combined 
with lead, thereby completely replacing tin 
in some solders. An idea of the tremendous 
quantity of tin which is saved by this new 
method can be gained when we consider 
that over 1,000,000 pounds a year are being 
saved by a single firm alone, the General 
Electric Company. 

Silver is saving aluminum, too. Formerly, 
the reflectors of street lights, searchlights, 
and floodlights were plated with aluminum. 
Today, these vital glass reflectors are 
silvered and then covered with a copper- 
plated backing. By this substitution, one 
large manufacturer has saved a half million 
pounds of aluminum. 

In making electric circuit breakers for 
handling heavy currents, silver is used in 
another form. The metal is powdered and 
mixed with powders of tungsten, molybde- 
num, and nickel. Then, by pressing and 
sintering, contacts possessing the high con- 
ductivity of silver, plus the refractory and 
nonwelding characteristics of the base 
metals, are formed at low cost. 

In a similar manner, silver is mixed with 
graphite to form generator brushes. Here 
again, the high electrical conductivity of 
the metal is the reason for the new applica- 
tion. In some cases, only a tiny bit of silver 


is needed to replace large quantities of 
other metal. Copper, for instance, is one 
of the best electrical conductors, but when 
it is alloyed with other metals for strength 
or heat resistance its ability to conduct 
electricity is greatly reduced. Silver does 
not have this disadvantage. A mere teacup- 
ful of silver mixed with a ton of copper has 
been shown by Westinghouse engineers to 
make an alloy twice as heat-resistant as 
ordinary copper, and just as conductive. 
Such silver-bearing coppers are already 
being used in the commutators of direct- 
current motors. These commutators, turn- 
ing at high speeds while heated, prove to 
be far more efficient than those formerly 
made of pure copper. 

These and countless other new uses for 
silver have stepped up our silver consump- 
tion by between 500 and 600 percent over 
prewar days, when we used 41,000,000 ounces 
each year, mostly for silver-plated flatware, 
coinage, and similar “luxuries.” Even with 
imports, we ‘got only about 162,000,000 
ounces of newly produced silver in 1943; 
and our use of silver, despite a 50-percent 
cutback in nonessential applications, soared 
to between 210 and 260 million ounces. 
Today our war production would be in a 
desperate fix were it not for the “crazy 
hoarding scheme" which produced the 
gigantic silver reserve at West Point. 


A BETTER JOB THAN THE METALS IT HAS REPLACED 


LANDING CRAFT 


SEARCHLIGHTS 


^ RIP- CORD 


RINGS 


£f E PAR 


RECOIL 
CHAMBER 


ETE ty 
(a 6 


uu. 


©) — 
| 155- MM.GUNS 


STOVE ASSEMBLY 


FIELD KITCHENS 


WILL YOUR NEXT AUTOMOBILE BE LIKE THIS? 


Four Postwar Car... 74 
Scteuce Readers See Ft 


OWNERS AND DRIVERS TELL WHAT THEY WANT 
IN THE BETTER AUTOMOBILE OF TOMORROW 


US WILSON, with Stan Hicks at his 
heels, stepped out of the elevator at 
the POPULAR SCIENCE office and greeted the 
receptionist with a cheery grin. ''You bet 
it’s a fine morning," he told the girl, shift- 
ing three bulky envelopes to doff his hat. 
*Will you tell the Auto Editor we're here?" 
In a moment the Auto Editor popped his 
head from the inner door. “Hello, there, 
Gus. How are you, Stan?" He escorted 
them to his cubicle. ‘‘Who’s holding the fort 
at the Model Garage?" 


REAR “VIEW 
PERISCOPE 


| Some readers want a car like the 
- ene above: large and costly, but 
.near to the last word in comfort 


2.conom 


Favored by many others is a car 


. with a small motor, o light body, 
M and low initial and running costs 


Gus laughed as he opened his envelopes. 
"I left Joe Clark in charge," he said, “and 
I told him to stick to selling gas and oil. 
The last time Joe worked on his own bus, it 
stopped cold right outside the door. 

"As a matter of fact, Im darned glad 
to come in. Stan and I were talking, and 
we agreed that a lot of these suggestions 
about postwar cars from P.S.M. readers 
sound pretty good. That right, Stan?" 

"Sure is, Mr. Wilson," said the Model 
Garage's grease monkey. “Td like to have 


.LIGHT, COMPACT, AND 
ACCESSIBLE ENGINE 


some of those features in my next car." 

The Auto Editor looked curiously at the 
stacks of letters Gus was taking from the 
envelopes. “You'd better bring me up to 
date, Gus," he urged. “AIl I know is that 
when we published 'Previewing Your Post- 
war Car' last winter, we asked readers to 
send in their own ideas of what new cars 
should be like. We got a pretty heavy 
mail—some letters are still coming in from 
boys overseas—and since most were ad- 
dressed to you, we forwarded them." 

Gus fished his briar out of a pocket and 
tamped home a charge of tobacco. “These 
letters make good reading," he remarked. 
"For one thing, they show car owners 
know what they want. I've never much 
held to the notion that people who buy cars 
are chromium-hungry simpletons who stam- 
pede after the job that has the brightest 
brightwork. Strikes me they are a danged 
sight more likely to pick the car that comes 
closest to giving them what they want in 
size, performance, and operating cost." 
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Those who d planning postwar. 
trips envision a car that will 
permit them to travel in style 


RESILIENT BUMPER 


“What car would you say,” asked the 
Auto Editor, “most people want after the 
war?” 

Gus tilted back in his chair and looked out 
at the Manhattan skyline. “It’s a funny 
thing, but there isn't any single favorite. 
People seem to want three wholly different 
autos. I suppose it depends on where they 
live, the size of their families, and how a 
car is going to be used. About a third vote 
for a super de luxe teardrop— big, powerful, 
and probably costing a lot. Then there's 
another big bunch wanting a car for really 
low-cost transportation—something much 
lighter than we have now.' 

"I'd like that myself," said the Auto 
Editor. "I never could see 3,500 lb. just to 
lug me to the station every day." 

Gus puffed on his pipe. “The third type is 
a sort of son of a jeep," he said. “It’s 
medium light, built for rough roads and 
rotten weather. You could use it for hunt- 
ing and fishing and for light hauling. It 
would have high road clearance, four-wheel 
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drive for traction, and extra-large storage 
space. The motor would be where a man 
could work on it without standing on his 
head or spraining a wrist." 

“Golly,” Stan exclaimed. “That’s my car. 
I hate a job you have to nurse. What kind 
of a motor would it have, Mr. Wilson?” . 

“That’s hard to say for sure—depends on 
the manufacturer's ideas, the cost of mag- 
nesium, steel, aluminum, and alloys after 
the war, and a lot of other things as well." 
Gus paused a moment. ''Offhand, I'd guess 
it might have a light, four-cylinder engine. 
Might even be a Diesel. 

"Small, high-compression engines, air- 
cooled jobs, and Diesels seem to be pretty 
popular. Quite a lot of people write that 
they think two-cycle engines have possibili- 
ties. Then there are a good many who think 
steam cars should never have gone out, 
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and some are pretty hot for gas turbines.” 

“What are the main criticisms of the cars 
we have now?” asked the Auto Editor. 

“Well, it isn’t performance,” Gus told him. 
"Most readers say speeds over 65 don’t 
mean a thing. Ruggedness and reliability 
seem to mean a lot more. Longer gas and 
tire mileage are probably wanted most, and 
I think they'll still be near the top when gas 
and tires are easier to get. 

"Plenty of readers don't cotton much to 
automatic chokes, clutches, transmissions, 
and the like. As one man puts it, he wants 
to run his car himself. Other peeves are low 
road clearance, motors that are tough to 
work on, and lack of provision for hand 
cranking when a battery goes dead." 

"Look," said the Auto Editor, "how about 
some specific engine suggestions ?" 

Gus picked up a stack of letters. ''Here's 
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one from Lt. Commdr. H. D. Hill, of Norman, 
Okla. 'The engine should be either gasoline 
or Diesel, preferably air cooled, but if liquid 
cooled it should have manually adjustable 
thermostats. It should have an injection- 
type carburetor which also incorporates 
enough of the features of an ordinary, float- 
type carburetor so that if the injection 
pump fails, the engine can still be operated 
until repairs can be made. 

" "This engine should be constructed like 
a plane engine with cylinder barrels bolted 
to a crankcase. It should be mounted so that 
all parts are completely accessible for easy 
maintenance. Probably a radial or a fiat, 
opposed design, mounted in the rear, will fit 
into the car contours better than an in-line 
design. 

“ ‘Like a plane engine, it should also have 
an oil reservoir separate from the motor, 


and in this there should be a heating element 
that could be turned on in cold weather to 
permit quick starts and fast driving with- 
out delay. Fuel lines should be made of a 
flexible plastic. The car should have a four- 
wheel drive, with the drive on each wheel 
controllable manually.’ ” 

"Sounds good," said the Auto Editor. “I 
suppose independent cylinder barrels could 
only be used on the air-cooled version, 
though." 

"Strikes me that Commander Hill has 
some fine ideas," Gus went on. “One thing 
I don't go along with him on is manually 
controlling the drive on each wheel. That 
means, as I see it, some method of tempo- 
rarily locking the differentials. It might be 
handy in pulling out of & mudhole where 
the wheels are bogged on only one side— 
but it wouldn't be so hot with an inex- 
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cor flexibility and smoothness. 
A very thin oil might be needed 
to avoid too much skin friction 
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proposed car. This idea might 
be used with very light autos 
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perienced or careless driver 
who might neglect to unlock 
the differentials later. 

"Here's an idea from P. C. 
Storr, of Marin City, Calif. 
‘I would like to suggest that 
the power plant be connected 
to a heavy-duty dynamo 
which would in turn drive in- 
dependent electric motors in 
each wheel. It would save 
tires and eliminate clutch, 
differential, transmission, and 
drive shaft. Magnetic brakes 
could be used, too.’ ” 

“That’s worked well with 
locomotives and ships," re- 
marked the Auto Editor. 
"You might be able to have 
an engine with a smaller use- 
ful speed range than you 
might otherwise need." 

"There might be something in using poly- 
phase A.C. motors," Gus said. “They have 
a rotating magnetic field that might act 
much like a fluid drive. Also, they'd elimi- 
nate the nuisance of servicing commutators 
and brushes. But I'm only guessing— it’s a 
problem for the slide-rule boys. 

"Now here's an interesting idea from Bill 
Light, of Columbus, Ohio. He says: 'The 
Diesel is about the most economical engine 
we have today, and I want one in my car. 
In addition, why not utilize the exhaust 
heat to generate steam which would assist 
the engine on longer runs? Maybe it would 
take more space, but it would use heat 
units that would otherwise be lost.' " 

“That’s tricky," commented the Auto 
Editor. “But a turbine, or even a recipro- 
cating engine, isn’t cheap. There’d also 
be a. problem in getting synchronism." 

"Just the same," Gus pointed out, "they 
do that on some big, fixed Diesel installa- 
tions. Maybe it could be adapted for long- 
haul buses and trucks. It might be practi- 
cal to hook the turbine up to the extra- 
large generator we may want to run air 
conditioning, radios, and so on." 

Gus lit his pipe again. “There are so 
many ideas that I'll just mention a few. 
Dwight McKesson, of Walkerston, Ind., 


CREDIT to Black & Decker Mfg. Co., of Towson, 
Md., was inadvertently omitted from the article 


"Good Valves Give Engines Extra Punch," by 
Ralph Rogers, in the April, 1944, issue of POPU- 


LAR SCIENCE MONTHLY. Drawings and some of 
the material were taken from the Black & Decker 
booklet, "The Principles of Valve Recondition- 
ing," and should have been so credited. 
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Built into the framework of 
the car, this trailer hitch there would be no serious 


has extra strength. A cord 
and socket connect the lights 


wants an air-cooled motor, 
maybe a five-cylinder radial 
or a four or six-cylinder op- 
posed. He'd like a liquid- 
drive unit combined with a 
modernized version of the old 
Model T planetary-gear trans- 
mission. 

"Then there's Phil Vor- 
merk, at Camp Sutton, N. C., 
who suggests a four-cylinder 
engine, in pancake or V-type 
form, working on the two- 
cycle principle. It could drive 
a flexible-shaft system to all 
four wheels, he says, with 
the shafts large enough and 
sufficiently well lubricated so 


friction losses.” 

The Auto Editor scratched 
his head. “How efficient 
would flexible shafts be?" 

"That's one for the engineers," Gus said 
slowly. “Mr. Vormerk believes a car with 
four-wheel drive and independently sprung 
wheels would hold the road better and 
would be good in muddy and icy going. 
Then he adds that a liquid-drive unit might 
be installed at each wheel—dispensing with 
transmission, differential, universal joints, 
and propeller shaft. Of course, he would 
need a reverse gear somewhere, 

"Harry Stewart, of New York, has an 
idea for smooth, light, and simple propul- 
sion. He wants an air-cooled radial mount- 
ed in the rear on a half-sprung yoke. The 
engine would be geared to a liquid-drive 
impeller, and on each side of this there 
would be driven rotors connected to the 
rear wheels. All you'd need do to start 
would be to press down on the accelerator— 
no clutch, transmission, differential, or 
drive shaft." 

"Say," Stan chirped, “that’s neat." 

"Sure," Gus grinned. “But there's no 
way to back out of the garage. However, 
it ought to be possible to reverse with some 
arrangement of planetary gears in the fly- 
wheel. 

"Carpenters Mate Wayne Brokaw, of 
Indianola, Iowa, wants a true hydraulic— 
not liquid—drive, a pump on the engine and 
oil-driven turbines at each wheel. He picked 
up the notion from the steering engines and 
turret controls on warships. 

"But that's about enough for now. I told 
Joe I'd be back at the Model Garage right 
after lunch for sure so he could get back 
to his books. Next month, when I can get 
in again, we can take up some of the ideas 
that readers have for body design, and also 
some of their notions for accessories and 
gadgets in these dream cars." 
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Gus Hits a Hot Spot 


AN OLD CAR. UNLIKE AN OLD DOG, CAN LEARN A NEW TRICK 
By Martin Bunn 


the Model Garage shop with a wide grin 


Se HICKS came through the door of 
"Noah's 


on his grease-streaked face. 
outside," he announced. 

Gus Wilson looked up from the bench job 
he was finishing. “Noah?” he asked. “Noah 
who?" 

"I dunno his name," Stan said, “but he's 
in a car that's as old as Noah’s ark. He 
wants to see you." 

"Sounds like C. Watson Griggs," Gus said. 
“Tell him I'!l be right out. And don't be 
fresh—he lives on his place in the country 
now, but he's still the leading citizen of 
this town." 

When Gus went out, he saw an expensive, 
well-kept sedan of pre-Roosevelt vintage. 
Bolt upright behind its steering wheel sat 
a man who seemed its counterpart. A stiff 
straw hat topped carefully brushed white 
hair, a high collar set off a blue polka-dot 
bow tie, and though the day was hot, he 
wore a blue serge suit and vest. 

"Why, Mr. Griggs!” Gus exclaimed. 
"Where's Hamby?” 

Griggs blinked through glasses safeguard- 
ed by a black ribbon. “Hamby,” he said 
solemnly, “is serving his country. Since 
day before yesterday . . . Mr. Wilson, I've 
had a most disconcerting experience!" 

"I can understand that," Gus assured 
him. "Hamby's the sort of man it isn't easy 
to replace—as good at taking care of a 
car as he is at driving it." 

A wave of Griggs’ hand stopped him. 
“We must make sacrifices, Mr. Wilson— 
all of us,” he said. “I let the Army have 
Hamby willingly. And I shall make no 
effort to replace him. While he is serving 
his country, I shall do my bit by driving 
myself,” 

“That’s very patriotic,” Gus commented. 

“Yesterday I practiced on the driveway,” 
Griggs continued, “and was pleased to find 
that I had retained my old skill. When I 
left home this morning to attend a direc- 
tors’ meeting at the bank, everything went 
well until I attempted to apply my brakes 
while descending a hill. The pedal went 
down without causing the car to slacken its 
speed, Mr. Wilson, and it required consid- 
erable manipulation with my foot to bring 
it back to its normal position—‘pumping,’ 
I think, is Hamby’s word for the operation. 

“A few minutes later, I pressed on the 
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brake pedal at a traffic light that had turned 
to red, but again it went down without 
slackening my pace, Traffic on the cross 
street had started by the time I reachcd 
the light. I was helpless, Mr. Wilson! My 
ear shot across the intersection, and a 
truck approaching from my left avoided 
me only by swerving behind me. The driver 
of a car from the other direction saved 
it from being struck only by a sharp turn.” 

Gus whistled. “That was a close call.” 

“Indeed, Mr. Wilson,” Griggs continued. 
“My brakes, I decided, needed prompt at- 
tention. I drove slowly until I came to the 
first garage, where I had my braking sys- 
tem checked from end to end, but they 
could find nothing wrong with it and told 
me to try it out for myself. To my sur- 
prise the brakes worked perfectly. I paid 
the man and drove on, thinking that in 
the course of his examination he must un- 
knowingly have corrected some slight mal- 
adjustment, 

“But after a few minutes, a car some 
distance ahead of me slowed down sudden- 
ly. I also attempted to reduce my speed, 
but again I depressed the pedal without 
the brakes taking effect. Only the fact 
that the car ahead of me speeded up again 
saved me from crashing into it. Now many 
and many a time Hamby has said to me: 
‘Gus Wilson is the man to go to when you 
are in a jam with a car. If he can’t make 
it run, nobody can. So, Mr. Wilson, here 
I am." 


US was glad of an excuse to grin. "I'll 

try to live up to Hamby's opinion," 

he said. “If you'll drive into the shop, Mr. 
Griggs—or perhaps I..." 

“Not at all,” Griggs said. “My only dif- 
ficulty has been with the brakes.” 

He stepped on the starter, and there was 
a report like a pistol shot. 

“You need a new muffler. Mr. Griggs,” 
Gus told him. 

“Yes, I noticed that the car was making 
an unusual amount of noise,” Griggs agreed. 
“Hamby told me when he left that I should 
bring it in to you to have a new muffler in- 
stalled.” 

"First let's see what's wrong with your 
brakes," Gus said. 

Griggs consulted his watch. “I’m due at 
the directors’ meeting. If you will make 
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same result, Gus took time out 
to light his pipe. 

"Either Mr. Griggs is nuts, or 
I am," he remarked. “Maybe a 
road test will decide which. Fill 
up the supply tank with fresh 
fluid, Stan, and we'll go for a 
ride." : 

Gus drove out of the shop and 
up the street, stopping every 
half block or so. For five min- 
utes the brakes acted perfectly; 
then suddenly the pedal went 
down to the floor board with- 
out applying the brakes. When 
: Gus pumped it carefully with 
At the wheel sat the counterpart of the well-kept ancient sedan Dod inten ien ami 

for a minute or two the brakes 
whatever repairs are necessary and de- acted normally. Then the pedal went down 
liver my car to the bank, I shall be obliged to the floor again without slowing the car 
to you." and had to be pumped back to normal. 

When Griggs had left, Gus called Stan. "This isn't getting us anywhere," Gus 

"Here's a chance to do a little trouble- | 
shooting," Gus told him. “When the Only sharp swerving by a truck and another car kept 
brake pedal goes to the floor board with- him from having a bad smash-up at the intersection Wim V = 
out operating the brakes, what's likely | 
to be the cause?" 

Stan scratched his head. “It might be | 
a leak in the system," he said. “Or air SV 
in the system." pom 

Gus nodded. 'It might be, but it also s 3 
might be lack of brake fluid in the mas- | 
ter cylinder. That's the thing to look for i EL NA 
first. Check the supply tank." 

But the check showed the tank to be 
full. “All right," Gus said. “Block the 
front wheels and jack up the rear 
wheels." 

Gus started the engine and shifted into 
low. When he pressed the pedal, the 7 | =e 
brakes acted promptly and evenly. Gus the 
switched off the engine and got out: | | ^ 

"Let her down," he told Stan. “We'll 
have to bleed the system. 'There must 
be air in it—although there's no spongy 
feel to the pedal. Get that bleeder drain 
off the shelf and a clean pint can." 

Gus removed the bleeder screw from 
one of the wheel cylinders, screwed 
in the brass bleeder drain, and placed 
the rubber tube attached to it in the 
can so that its end was below the surface 
of the small quantity of brake fluid 
that he had poured into it. 

"Press the pedal all the way down 
with your hand—slow," he told Stan. 
"Do it ten times. That gives a pumping 
action that forces the fluid and any air 
that may be in it out of the wheel 
cylinders." 

Stan pumped, but no telltale air bub- 
bles appeared. After they had bled the 
other three wheel cylinders with the 
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said as he pulled in to the curb and stopped. 
“This is a job that's got to be thought out." 

Just then Trooper Jerry Corcoran roared 
up on his motorcycle and stopped beside 
them. ''Oh, it's you, is it?" he said. ''Say, 
Gus, don’t you know that there's a law 
against driving without a muffler?” 

Gus grinned at him. “This is C. Watson 
Griggs’ car," he said. “You don't think 
he'd have a car without a muffler, do you?" 

Jerry grinned back. “He might have, 
now that Hamby’s gone to the war,” he 
said. “But if there's a muffler on that 
antique, it must have a hole as big as a 
quarter blown through it!” 

“Holy cats, Jerry," Gus said, “you've 
given me the answer." 

Back in the shop, Gus crawled under the 
car. After half a minute he wriggled out. 

"Get a new mufller from the stockroom 
and install it,” he said. “Then drive the 
car down to the First National and leave 
word for Mr. Griggs that it's ready." 
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"O.K., boss," Stan agreed. “But how 
about fixing the brakes?" 

“A new muffler will fix them," said Gus. 

Stan scratched his head. “Now I’m get- 
ting nutty," he said. "I don't get it, boss." 

"I didn't get it either," Gus said, “until 
Jerry made that crack about the muffler 
having a hole blown in it. When you take 
the old muffler off, you'll find the hole, and 
youll also see that the copper tube carrying 
the brake fluid to the rear wheels runs 
close alongside the muffler where hot gas 
will blow on it from the hole. Heat from 
the muffler vaporizes enough fluid to cause 
a soft pedal. Pumping on the pedal builds 
up pressure that liquefies the vapor so the 
brakes work O.K. again—until the heat 
does some more vaporizing. When the en- 
gine has been shut off a few minutes, the 
vapor liquefies itself." 

Stan shook his head. ''Sometimes," he 
said, “I wonder why I don't get an easy job." 

"Sometimes," Gus told him, “I do, too." 
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CELLOS ARE A HOBBY as well as a busi- 
ness with Henry Fabrizio, below. He makes 
them and he also plays them, for he is 
violincellist with the Boston Symphony 
Orchestra. Fabrizio works on the construc- 
tion of cellos in his spare time, using only 
the choicest woods. One he made for him- 
self so impressed cello virtuosos who saw 
it that he received orders from them. 


THIS DOUBLE-BARREL BRUSH GUN is the 
original idea of H. C. Thiessen, tool engineer 
of the Hart-Carter Company, New Holstein, 
Wis. The lower 26” barrel, fired by the rear 
trigger, is designed for a first quick shot 
and the upper for a follow. All work was 
done on an 11” lathe. Thiessen made even 
the smallest screws. 


CARVED FROM CHERRY, this 12” hard- 
wood horse is the work of W. J. Hayman, 
captain of the guards at the plant of The 
Cooper-Bessemer Corporation at Grove City, 
Pa. It was made from a single block with 
ordinary knives and files, and Hayman 
worked on it at intervals during spare time 
for seven months. He finds the piece sym- 
bolic of the thousands of horsepower in 
Diesel and gas engines built by his company. 


WOUNDED IN THE SOUTH PACIFIC, Sea- 
man 2/c George Earl Evans, of Richmond, 
Va., spent part of his convalescence at the 
Naval Medical Center in Montgomery 
County, Md., building the warping frame 


shown above. This and other devices he 
made are used in the occupational-therapy 
department at the Navy hospital. 
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weeds. The bench is set on wheels cus f Poir m n 


not easy to carry by hand, can be WE ris Yet d t 1 nale "te the 
scene of a fire with a wooden-wheeled ! "carrier of. the ud 
shown. Developed by the Royal Canadian Air Force for. use 
on training and operational fields, the carrier. requ uire E 
only several lengths of pipe and a pair of hardwood. wheels, 
It’s also suitable for garages, farms, and factories. - ION TI 


PATTERNS FOR POULTRY HOUSES. Mak- 
ers of asbestos-cement board adapted a- 
device from the dressmaking trade when. 
they designed full-size paper patterns for 
use in constructing chicken houses &hd - 
brooders. The patterns for the various ele- . 
ments, walls, roof, and so forth, are simply. d 
laid out on the boards and traced. Although 
they are scaled for buildings measuring . | = =. 
4' by 8’, they may be adapted to multiples | tas if 
of that size. Minor details of the assem- [fe 
bling process—even where nails should be 
driven—are marked on the patterns.” A 
further aid to the builder is a list of) le 
kinds and amount of materials needed. © 
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By CARL W. BERTSCH 


XPERIENCED keglers and tyros alike 

| will get amusement from this 5’ bowl- 
ing alley that can be set up in a base- 
ment playroom or be brought out into the 
living room or on the porch for the enter- 
tainment of company. It will provide all the 
thrills of tournament play when the official 
rules are followed, but for those unfamiliar 
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All the Thrills 


with bowling, any simple set of rules will 
assure keen competition and a lot of fun. 
Balls, pins, and all parts, with the exception 
of the length of the alley, are modeled to 
scale. 

Benny the Bowler, who rolls the ball for 
you, is jigsawed in two halves and glued to- 
gether. Saw the left arm in one piece and 
glue it in place. The right arm and hand 
are separate pieces and are drilled to swing 
loosely on wood screws. A short length of 
curtain spring, attached as shown, will pull 
the arm forward with a sharp snap that 
will roll the ball with considerable force. 

Fine bowling balls can be made from 1” 
steel ball bearings heated to a cherry red 
and allowed to cool in air to draw the tem- 
per so they can be drilled to hook loosely 
onto Benny’s finger. Bevel the edge of the 
hole to lessen friction. Hollow metal 
curtain-rod balls may also be used if filled 
with solder and similarly drilled, or hard- 
wood balls may be turned and weighted 
with lead poured into two holes bored on 
opposite axes. 

Cut maple stock for pins to the proper 
length and bore one end deep enough for 
solder or lead weight and of a diameter that 
will screw tightly on the lathe screw center. 
Since the pins are only 17$" in length, sup- 
port with the tailstock is unnecessary. 

Details for the construction of an alley, 
using 1" thick plywood for the bowling sur- 
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of a Real Alley 


face, are given in the drawing. The man- 
ner of joining the gutters as shown can be 
strengthened with crosspieces every 10" or 
12" if ordinary wood must be used. This 
will help to prevent warping, but unless the 
wood is exceptionally well seasoned, there 
may be a tendency to wind that will throw 
the balls off their course. 

If an old hardwood table leaf can be ob- 
tained of sufficient length, it will make an 
excellent bowling surface, or two shorter 
leaves may be joined carefully end to end. 
The latter wil require good work if there 
is to be no hump at the joint to throw the 
balls off. Use a glued scarf joint and let the 
piece toward the bowler be the one that 
overlaps on top; then plane the entire sur- 
face of both of the pieces smooth and level. 

Any scrap pieces of ply- 
wood or other stock can be 
used for most of the other 
parts, including the 4" high 
walls at the end. Sand all 
parts smooth, especially the 
bowling surface, and spot 
the pin layout accurately 
- with India ink, making the 
spots the exact diameter of 
the base of the pins. Apply 
three or four coats of clear 
lacquer, leaving the last 
coat glossy. Dipping the 
, pins twice in clear lacquer 
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will give them a fine wear-resisting finish. 

Bowling rules, simply stated, call for 10 
frames with two balls bowled in each. A 
player’s score for each frame is the number 
of pins knocked down with his two balls. In 
case of a strike—knocking down 10 pins 
with a first ball of any frame—only one ball 
is bowled in that frame, but the score for 
the next two balls is added to the 10 for 
the frame in which the strike occurs, and 
they count as well in their own frame. On 
a spare—10 pins with two balls—add the 
score with the next ball to the 10. Two 
extra balls are allowed for a strike in the 
last frame, but they count only as added 
points in that frame; thus, a perfect score 
is 300. Here is your chance to “roll 'em"— 
free from amusement tax. 
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SINGLE PULLEY 


KEEPING THE HOME 


TWIN PULLEYS 


FASTEN CURTAIN RINGS TO PULL CORDS 


| POEPEN WHEEL 
Ke DIA. 


Ü With less than I" of a 7/16" dowel, all three of the pulleys 
shown above can be made for a draw curtain. Cut each to 'A''; 
then file the cord groove on the outside and drill. Assemble 
the housings and sand the pulleys to about 7/32" for a free 
3 fit that won't let the cords jam. The '4" blocks are L-shaped. 
To install, fasten the middle curtain rings to opposite cords 


If lights in a front door are too high for you to see who is 
calling, a mirror on the ceiling of the alcove outside will 
help you identify your visitor. Use one 4" by 10" or larger 
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| HEAVY- GAUGE WIRE 


Heavy-gauge wire coiled around a 
vase and decorated with paint makes 
an attractive wall holder for plants 
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WAXED PAPER 


Waxed paper laid on top of arti- 
cles that have been glued or pasted 
keeps weights on them from adhering 


LIGHT 
NAILS 


For kitchen hangers on plaster walls, 
drive finishing nails into half-round 
molding. A piece at least 18" long 
can be screwed firmly into two studs 


POPULAR SCIENCE 


SHIPSHAPE 


CUT FROM 
TIN CAN 


Paint can be mixed thoroughly with a stirrer, like 
the one above, utilizing the bottom-and part of the 
side of a tin can. Punch holes in the disk to let 
paint through, and stir with an up-and-down motion 
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ATTIC DOOR 


Attic trap doors are often awkward to open because 
ordinary counterbalances don't hold well in every 
position. This can be corrected with a rope fixed 
to the end of a pivoted, counterbalanced lever, as 
shown. Make sure the distance from rope to pivot 
is equal to the corresponding dimension on the door 


FRICTION 


VACUUM CLEANER 
| PLUGGED INTO 
| OUTLET WITH 
SWITCH ON 


Before going down cellar to replace a fuse that has 
blown out, plug the vacuum cleaner into the circuit 
that's inoperative and switch it on. This will help 
you to locate the bad fuse quickly—especially if 
the fuse windows are dirty—as the noise from the 
cleaner will tell you when you've hit the right one 


^. 
SCREW CAP 
AND DROPPER 
FROM EMPTY 
MEDICINE 
BOTTLE 


BALL-TYPE 
PULL CHAIN 


LIGHT OIL 


WIRE 


A case stitched from mattress-pad 
quilting will muffle the sound of 
a phone bell, and let night-shift 
workers sleep soundly in daytime 
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TAPE RETAINER 


When using friction tape, carry 
it conveniently. Thread it on a 
chain having a wire retainer at 
one end, and loop it on your belt 


Household oils bought in bottles 
rather than squirt cans may be 
dispensed with a combination 
screw cap and medicine dropper 
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epp construction is 
the keynote of these sturdy 
take-apart toys that can be 
built with three elementary 
tools—a small saw, a screw- 
driver, and a hand drill. Three 
blocks make the locomotive, two 
of them ordinary 2” by 2” stock, 
and they are held to each other 
with loose-fitting 4%” dowels. 
Bore holes for all dowels with a 
56" bit to allow for a loose fit 
after painting. Those between 
the blocks may be spotted to 
line up properly; but it is easier 
to clamp the three pieces to- 
gether and drill three holes from 
the bottom and one from the 
back. These holes can then be 
plugged up with plastic compo- 
sition wood or small pieces of 
52” dowel. Sand all parts well. 
The stick truck is simpler 
still, consisting of a small board 
to which a block is glued and 
screwed from the underside. 
Space the holes as evenly as 
possible and saw off dowels of 
varying lengths, as shown. 
Wheels for both pieces are ex- 
ceptionally sturdy, ball-bearing 
wheels from an old roller skate 
being used on the locomotive 
and swivel casters on the truck. 
Finish with gay colors like 
bright red, blue, yellow, and 
green, which fascinate children. 
Use nonpoisonous enamel to pro- 
tect them.—HAROLD GLUCK, 
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STANDS. 
FOR 

POTTED 

PLANTS 


Wood, metal, mirrors, and sheet 
plastic will make better stands 
for flower pots than runners or 
pads that retain moisture and 
spoil the finish of furniture 


Geometric forms are among the 
favorite shapes. Most of them 
can be made with only a saw 
and sandpaper. Those shown are 
of wood, but the one at right has 
a plastic sheet cemented to it 


ANY interesting plant stands can be 
made with little experience from 
such ordinary materials as blocks of 


wood, mirrors, and even pie tins. Several 
examples are shown above, and the details 
of their construction are given in the draw- 
ings below. About the only tool needed to 
make them is a saw. 

The serious craftsman, however, may 
want to attempt designs of his own. These 
will be easy if he remembers that size must 
be in proportion to the size of the plant the 
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stand will support and also 
that there should be air 
space under the stand to 
prevent the collection of 
condensed moisture. 

For the traylike stand, a 
sheet of plywood or other 
stock may be used. The one 
shown had sheet plastic 
glued to the top surface, 
and the edges were painted. 
Linoleum might be used, or a finish could be 
applied to the wood surface. Two lengths 
of dowel rod form the feet. 

The simple cross brace is nothing but an 
ordinary lap joint. Its feet are shaped 
Chinese style. 

A nicely grained piece of wood makes a 
fine octagonal stand if varnished so the 
grain will show. Four rubber-headed tacks 
or small blocks make the feet. An unframed 
mirror or a painted pie tin may be used in 
the same Wway.—JOSEPH ARONSON. 
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Good Glued Joints 


By EDWIN M. LOVE 


ODERN glues provide the home work- 

shop owner with a choice of excellent 
adhesives for strong wood joints. If he ex- 
ercises reasonable care, he cannot fail to 
have success with any of them. 

Should glue tests be made? Standard 
packaged fish, casein, and plastic glues can 
be accepted without question. Animal glues, 
usually sold in bulk, are more variable, but 
a reliable dealer’s should be satisfactory. If 
a sample swells to a jellylike mass without 
starting to liquefy after prolonged soaking 
in cold water, and then gives off no offen- 
sive odor on being heated, it is probably of 
good quality. 


—- ee 


What clamping pressure is needed? For 
woods of ordinary densities, 100 to 200 Ib. 
per square inch is sufficient—that is, a min- 
imum of one bar clamp per foot for edge- 
glued 1" stock. Close-grained hardwoods 
require greater pressure. Where consider- 
able area is involved, as in face gluing, 
clamps should be close together. 

Leave clamps on overnight, or longer, if 
possible. Casein and plastic glues require 


five hours. Some time for seasoning should 
also be allowed after clamps are removed. 

Why are dowels used in glued joints? Al- 
though glued joints are often stronger than 
the wood itself, reinforcements such as dow- 
els, a tongue and groove, or a spline (slip 
tongue) aid in aligning edge-glued boards. 


oe x Ei 


Edge joints should show a streak of light along 


the center caused by a "shrinkage shaving" being 
taken off to compensate for later end shrinkage. 
Tight clamping will pull the joint together evenly 


When model work is being done, or light repairs 
are being made, gummed paper tape will be found 
useful in holding small parts or splintered pieces 
in position after they have been spread with glue 


It helps to make a better job if two joining edges 
can be brushed with glue at the same time, as at 
right. The chain, held with bolts and tightened 
with wedges, is used to clamp this hexagonal piece 


142 


and How to Make Them 


They also give extra strength to an imper- 
fect joint, and often make up for lack of 
sufficient clamping equipment. The value 
of a long tenon in a corner joint is illustrat- 
ed in one of the drawings. 

Can end grain be glued? Size end grain 
with a fairly thin glue mixture. Allow this 
to dry; then apply a thicker-than-ordinary 
mixture for final gluing, and clamp with 200 
lb. pressure. Since great strength cannot be 
expected from plain butt joints, scarf the 
ends, if possible. 

How is animal glue prepared? Glue pots 
for heating are similar to double boilers. A 
double-compartment photo-chemical can 
will serve; or a pot may be made from two 
ordinary cans, one of which is small enough 
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to fit into the other and leave room for wa- 
ter. Cut in the lid of the larger can a hole 
into which the smaller will fit easily; then 
cut down the top edge of the small can and 
bend it down in three or four places to form 
hanging lugs. 

Put glue cakes, flakes, or powder in the 
top part, cover with water, and soak three 
to eight hours. Just before using, fil the 
bottom section with water, heat just enough 
to liquefy the glue, and hold that tempera- 
ture until the glue has been used. Stir 
while preparing, but keep the paddle low in 
the glue so as not to stir in air bubbles. 
When ready, the glue should be creamy and 
should drip from the brush in long strings. 

Warm the wood (even for small joints, if 
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possible) and have clamps at hand adjusted 
to fit the work quickly; then brush the glue 
rapidly on all joining surfaces. Clamp quick- 
ly to force the glue into the pores, tighten- 
ing center clamps first. In face gluing, rub 
the upper piece lengthwise on the lower 
three or four times before clamping. 

Is fish glue easier to use? It is a ready- 
to-use liquid that, because of convenience, 
has largely displaced animal glue. In cold 
weather, it will help to warm the can in hot 
water. Haste is not required. Apply glue 
to both joining surfaces, let them stand for 
a few minutes, touch up spots where the 
glue has sunk into the surface, and then 
clamp. 

What is casein glue? It is a white or yel- 
lowish powder made from dried skim milk 
and alkaline chemicals. Mix it in cold wa- 
ter, following the directions on the can. 
The usual proportions are 1 part glue to 2 
parts water by weight, or 1 part loose pow- 
der to 1 part water by volume. Mix only 
enough for the job because the glue becomes 
leathery and unfit for use after a few hours. 

Apply casein glue like liquid fish glue, 


When mending split furniture, use wedges to open 
the splits a bit in order to let the glue reach 
all parts; then remove them and clamp the piece 
firmly. Drive the wedges in below the finished 
surface to avoid bruising the corners of the split 


Before clamping such a split, align the parts with 
strips of wood clamped on the finished side, as 
shown below, using waxed paper under the strips 
to keep them from sticking. Bar clamps usually 
are satisfactory for pressing the split together 
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taking sufficient time for a careful job. If 
several joints are to be clamped at once, or 
other conditions require a lapse of time, lay 
the glued surfaces together to retard evapo- 
ration. All joints should be clamped within 
20 minutes after being spread with glue. 

Casein resists heat and water, but it de- 
teriorates when exposed to salt water, and 
it is attacked by mold. It is satisfactory on 
almost all woods, but most varieties will 
stain and may cause trouble with delicate 
inlays and transparent finishes. 

How is plastic glue used? It is a powder 
to be mixed with cold water according to 
directions on the container, and used like 
casein, but a larger quantity can be mixed 
at one time. The mixed glue lasts about six 
hours at 70 deg., three hours at 80 deg., an 
hour and a half at 90 deg., and 45 minutes at 
100 deg. Setting the mixture in cold water 
prolongs its life in hot weather. 

Plastic glue is reasonably heat resistant 
and is waterproof under 150 deg. in fresh 
and salt water. It does not stain. For ve- 
neering and nonwaterproof work, it can be 
extended by mixing with wheat flour. 


Oval or circular work can be clamped conveniently 
with a tourniauet of sash cord applied as below. 
Clamped-on strips keep the cord from slipping off. 
A tourniquet is useful also in assembling columns 
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GLUING ERRORS 


ONE serious gluing mistake is illustrated 
in each of the drawings. If you are expert 
SS at gluing, you should be able to spot them 
—— GLUING A TENON immediately. Turn the page oyer and check 
= your answers with the correct ones given 
upside down just below. 
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WELL REPAIRING 
€) ^ SPLINTERED WORK 


MIXING CASEIN GLUE 


Jig Holds Dowel on Saw Table 


WHEN a dowel or other round stock is to 
be slotted or split into half-round molding, 
hold the piece against the circular-saw 
fence with a simple jig consisting of a small 
block of wood drilled to take one end of a 
U-shaped wire, as shown. Drill the dowel 
for the other end—off center, if half-round 
molding is being made, to leave room for the 
saw blade.— RICHARD SALZER. 
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$50 in Prizes for the Best 
Republican Elephant 


First Prize . . . . . a « $25 
Second Prize . . . . . . $15 
Third Prize . . . . .-. . $5 
Five Prizes . . . . . $I each 


HIS is election year and everybody 

has his own choice for the White 
House. What's yours? Will it be the 
Republican elephant or the Democratic 
donkey? Take your pick and enter 
POPULAR SCIENCES'S Goofy Animal Con- 
test. It's a way to use your imagina- 
tion and ingenuity, to have a barrel of 
fun, and perhaps to win a prize. 

All you need to do is to make a goofy 


elephant or a goofy donkey—the goofier 


the better. Use any familiar materials 
about the house—materials like those 
shown in the photo below, or anything 
that comes to mind and that will suit 
your purpose—there is no limit so long 
as the materials are familiar. When 
you have hit upon something particu- 
larly amusing, send it to us or submit 
one or two good, clear photos of it. To 
encourage friendly competition, we will 


‘Second Prize . . . . . . 
Third Prize . . . . . . . $5 


$50 in Prizes for the Best 
. Democratic Donkey 


First Prize . . . ¿co 


Five Prizes . . . . . 


-award 16 prizes totaling $100—eight 


for the goofiest elephants and eight for 
the goofiest donkeys. 

No contestant is allowed to submit 
more than one entry. Size does not 
count, so if you dre going to ship the 
model itself, keep it small for easy 
mailing. If you intend to submit photos, 
make the model any size you please. 
Mail your entry, fully prepaid, to the 
Goofy Animal Contest Editor, POPULAR 
SCIENCE MONTHLY, 353 Fourth Avenue, 
New York 10, N. Y. to arrive on or . 
before August 15, 1944. No entries will ` 
be returned. The judges Will be the | 
editors of this magazine, and their de- 
cision will be final. In case of ties, each 
tying contestant. will be awarded the 
prize for which he is tied. The contest — 
is open to all except employees of this 
magazine. | 
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“Grasping Gimmiebird" Snares Young Children into Saving 


THIS perky fellow is really a “Grasping 
Gimmiebird," and he is so irresistible to 
children that they will love to feed him coins 
through a slot in his comb. He is made en- 
tirely of wood and can be easily sawed out 
and carved from scrap pieces. 


The body and head are made together in- 


right and left sections of unequal thickness, 
as.shown in the drawing. This makes it 
easy to recess the center with a chisel to 
form a compartment for receiving coins. 
It also allows the box to be opened when it 
is desired to transfer the money saved to the 
child’s bank account, Removal of the 


Loop Puzzle Is a Tantalizer 


IT'S too bad you must be let in on the 
secret in order to make this loop puzzle, 
for you would have lots of fun trying to 
work it out yourself. Push the loop marked 
with an arrow in the drawing through the 
nearer of the two holes in the strip, slip it 
over the corresponding button, pull it back 
out, and free the peg. This peg is made 
from a 34" dowel shaped as shown in the 
drawing, and short bits of 54” dowel are 
driled to make the buttons at the ends of 
the cord. Hardwood is used for the strip. 
About 16" of 4%” cord, arranged as shown in 
the drawing, completes the puzzle.—G. B. 
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screws in the body and the screw holding 
the foot to section B releases that section 
since the beak, comb, and tail are all joined 
only to part A. 

If the comb is made in two halves, it will 
be easy to chisel out recesses for the coin 
slot. The two pieces are then glued together, 
and when dry they are glued to section A. 
Screws from the inside and glue hold the 
beak and tail. 

Markings for the wings and eyes are ap- 
plied to the wood with enamel, and the 
piece is then varnished and waxed, or a full 
painting job may be done.—ELMA WALTNER, 
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What's New in 
Modern Living 


ACTION-BACK CLOTHING has been designed for 
energetic men of the postwar United States. The 
model coat at the right, featuring a panel back, 
is the idea of the Merchant Tailors and Designers 
Association of America. It is a new version that 
is intended to permit free arm movement and still 
lie perfectly flat, something that has often been 
lacking in earlier clothing of a similar type. As 
will be seen in the photo, the panel is attached 
to the coat proper only at the shoulders and the 
waist, Another feature in the clothing designed 


for after the war is the vest shown in the photo 
below. A slide-fastener arrangement at each side 
of the vest allows a 3" adjustment in width at the 
waistband. This adjustment can be made easily by 
the wearer without removing the vest. It looks 
like an excellent idea for the time when rationing 
is at an end and hearty eating is again customary 


PLASTIC MILITARY BUTTONS NOW, high-color 
molded-shape civilian buttons tomorrow—this is to 
be one more use for tough plastics after the war. 
The buttons shown in the photo below, made by the 
Plaskon Division of the Libby-Owens-Ford Glass 
Company, are finished in a wide range of colors, 
have a hard, nonporous, nonchip, and shatterproof 
surface, and withstand heavy laundering. Without 
costly machining, each type is completely uniform 


REALLY A HARD NUT TO CRACK, the Brazilian 
babassu nevertheless yields valuable oils widely 
used in making soap and margarine and in cooking. 
Natives of Brazil painstakingly crack this huge 
palm nut with an ax and a hardwood club in a way 
similar to that employed by the young lady in the 
photo, sometimes using 100 blows. When an easy, 
mechanical method of cracking them is invented, 
babassus are expected to be a big money crop. 
In addition to their oils, they have shells that burn 
with intense heat, can be made into charcoal and 
coke, and yield important chemicals when distilled 
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| ducing patterns, drawings, 

maps, and the like, the diago- 
nal method is often found easier 
and quicker than the more fa- 
miliar square-up method. The 
diagonal method is more efficient 
in that its diagonal, vertical, 


|: COPYING, enlarging, and re- 
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Practical Eraser Shield Made from Discarded "- Film 


and are tangent to a greater 
number of curved and irregular 
lines in the original; thus co- 
ordinates form key locations 
more frequently, making it 
easier to transfer points from 
the original to the copy. 

To use the diagonal method, 
first frame the original matter 
to be copied as in the first of the | 
four small diagrams at the top 
of this page, making sure that 
the corners are square. Next, | 
draw diagonals joining the cor- 
ners; then draw lines between (N) 
the centers of the top and bot- 
tom lines and the two side lines 
as in the third diagram. Con- 
tinue to subdivide the squares 
and triangles formed by these 
lines by the same system. 

If the detail of some sections 


IN MAKING erasures on drawings and Wash the negative in hot water to remove 
typescripts a shield is almost indispensable the emulsion and cut off a piece of suitable 
for a clean job. A serviceable one, especially size. Cut openings of various shapes and 
for the person whose work may call for sizes with a razor blade or very sharp knife, 
erasures of special curves and shapes, can using a paper punch for round holes and 
be made from a piece of discarded photo film. the ends of slots.—RONALD EYRICH. 
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Strong, keen blades like these make our soldiers, sailors, and Marines equal to any task at close range 


 hnives for Fighting Men 


By WALTER E. BURTON 


HEN it comes to taking care of 
themselves in single combat, cut- 
ting their way through jungle 
and Japs on a Pacific island, or 
doing the swift, silent work of Rangers and 
patrols in Nazi Europe, our fighting men 
rely on a heritage from generations of ex- 
pert woodsmen and Indian fighters—and on 
the woodsman’s weapon, a strong, keen 
knife. Yet, oddly enough, in our concentra- 
tion on mechanized warfare and its power- 
ful, deadly weapons, no provision was made 
in the program for this unpretentious arm. 

The necessity for channeling our steel to 
other war instruments has served as a chal- 
lenge to American ingenuity. As long ago 
as December 1942, a call for hunting knives 
went out from the Army Fourth Air Force 
at San Francisco, Calif. It became general 
—both from official military units and from 
individual fighting men. 

By August of last year, boys at the Cro- 
zier Technical High School in Dallas, Texas, 
had made and turned over to the fighting 
forces more than 900 good combat knives. 
Individuals, like W. D. Randall, Jr., of Or- 
lando, Fla., who had made hunting knives 
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for several years, and Frank Jordon, of 
Akron, Ohio, whose experience dated from 
cattle days in the Southwest, began turning 
them out by the scores. 

Since priorities for steel used in war work 
have not included grants for making knives, 
most of these combat knives have been 
fashioned from such discarded pieces as old 
automobile springs, handsaws, butcher 
knives, and even baby-carriage springs— 
any good steel that is not too brittle and 
that is 4%” or so thick and can be hardened 
and tempered. In Jordon's opinion, at least, 
files and power-hacksaw blades do not make 
good knives because their carbon content is 
too high. 

Randall's best-known combat knife is 
shown at the left in the photo above and in 
the top drawing on page 153. Jordon's 
favorite is shown in the series of photos on 
the following pages and in the drawing on 
page 152. How Jordon makes his knives is 
described here for the benefit of home 
craftsmen who would like to make them. 

Those who have supplied knives to the 
services say that soldiers and Marines pre- 
fer a T” to 8" blade for combat use and for 
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general utility in the field, while many sea- 
men have been found to lean to a somewhat 
shorter blade useful for cutting ropes and 
the like on shipboard as well as for fighting 
when the need arises. Jordon's knife is a 
type of dagger with a two-edged blade. Its 
dimensions are: over-all length, 12"; han- 
dle, 34" thick, 1" wide, 4!5" long; blade, 
1$" thick, 1" wide at the guard, 715" long. 
The tang or steel portion of the handle is 
34" wide and 4" long. Use a piece of steel 
1$" thick, 1" wide, and 1114” long. 

Before making a knife, it is a good idea 
to test a small piece of the steel by heating 
it to a cherry red and plunging it into 


qADN haa NN vemm LIAE: SANPETLG S oL DEDERE LOS, = 


Ser Se ees 


Fe 


ETENEE a -—À 


iade. wüh.o. Ve boy 1^ by 11^ " piece of - 
steel, Jordon grinds it roughly to shape and 
then carefully files it to final. form. by hand | 
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water or oil to see if it will harden. If a 
file won't bite into it then, it will make a 
good knife. Steel that has been hardened 
previously must be annealed to be worked. 
This may be done by heating it to a cherry 
red and burying it in: slaked lime to cool. 
The steel is then ground roughly to shape, 
and final shaping is done with a file. Shoul- 
ders 4%” deep at the heel of the blade 
are produced by filing down for the tang, 
and two rivet holes are made in the tang. 
Next, with the blade in final form and 
ground to an edge but not sharpened, the 
steel is heated to a cherry red in a gas 
flame, bed of coals, or small furnace, and 
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Brass, stainless steel, or one of the tough 
alloys is shaped into a guard, slotted to fit 
the tang, and bent into a curve at the ends 
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NOTE: USE KNIFE BLADE AS PATTERN FOR SCABBARD 
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cooled quickly on the surface with quench- 
ing oil flowed completely over both sides 
from an ordinary oil can. This leaves the 
interior still hot. One side is then polished 
with abrasive cloth wrapped on a stick so 
the tempering color can be seen. When the 
temperature drops to 460 or 470 deg. F., the 
polished area will be a uniform straw color. 
The blade is then quickly plunged into oil 
and left until it is thoroughly cool. If blue 
patches or other colors show up, the steel 
must be reheated and the process of obtain- 
ing the straw color repeated. 

Another method is to heat the steel to 
cherry redness, quench to room tempera- 


Slid on over the tang, the guard fits snugly 
: Jangs the heel of the blade. iis curved 
pn enda rest against the thumb and index finger 
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ture in oil, and polish the surface. Then 


the steel is reheated until the polished area 

shows the uniform straw color, after which 

it is cooled in air or is immersed in oil. | 
If "cherry-red" heat is puzzling, the steel | 

can be tested with a magnet. When steel 

is red hot, but not hot enough to harden 

when quenched, it will respond to a perma- 

nent magnet held near it; then when the 

critical or hardening temperature is 

reached, the steel loses its magnetic proper- 

ties. It should be heated a bit longer—10 to 

15 deg. hotter if there is an available means 

of measuring—and then quenched. 
A commercial quenching oil can be usc.., 


Black: walnut from an. did: sable: ido is eut. up: 
-into blocks for the handle, which is made in - 
Sane, recessed, and riveted over the tang 
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SEAMAN'S KNIFE 
Courtesy Abercrombie & Fitch Co. 


Here are shapes and sizes fighting men 
ask for. The Army and Marine Corps pre- 
fer a 7" to 8" blade that can be used for 
close fighting, cutting undergrowth, and 
digging. The Navy likes a sturdy 6" to 7" 
blade for cutting ropes and other jobs 


4 


or a good quenching oil can be made by 
mixing 2 parts linseed oil with 1 part old 
engine oil. Engine oil alone also works 
nicely, but when red-hot steel is plunged 
into it, it may burn on the surface until 
smothered. The linseed-engine oil mixture 
also may burn for a brief time when a very 
large piece of red-hot steel is immersed in 
it, but a single knife should cause no more 
than smoke or perhaps a spurt of flame. 
Oil produces less brittleness than water 
does. Jordon prefers sperm oil. 

Sheet brass, stainless steel, or a tough 
alloy will make a strong guard to slip over 
the tang and rest against the heel of the 


into ovals, bind the hilt. One is soldered 


: F Copper bands, cut from tubing and flattened 
to the guard and the other is held with pins 


blade. It should be about !$" thick, 7$" 
wide, and 234" long, roughly elliptic in 
shape, and bent backward at the ends to 
curve over the thumb and index finger. A 
slot 34" long and as wide as the tang is 
filed in the center. 

The simple handle shown can be cut from 
walnut or other hardwood. Make it in 
halves and recess the inside of each 1/16" 
by 34" by 4" to fit over the tang. Each piece 
should then be whittled roughly to shape for 
a 94" by 1" by 4%” finished handle, glued 
together over the tang with waterproof 
glue, riveted with two brass or copper riv- 
ets, and finally rasped, filed, and sanded. 

Copper tubing that will be a tight fit for 
the handle when flattened to an oval is used 
for the two bands. A 3$" length is cut off 
and rounded on the inner edges to prevent 
cutting into the wood; then it is pushed 
over the handle and driven tight against .he 
guard where it is soldered fast. The second 
band is cut 9/32" wide and driven over the 
handle until 1/16" of the end of the wood 
shows. Six holes are drilled at equal inter- 
vals around this second band, and round- 
head brass escutcheon pins are driven 
through them into the wood. Two or more 
coats of linseed oil, preferably hot, are then 
applied to the wood for a lasting finish. 

The blade is next sharpened by rubbing 
it over fine abrasive cloth tacked to a wood- 
en block and then honing it on an oilstone. 

For a scabbard, cut a pattern as indicated 
in the drawing, using the blade of the knife 
you have made for obtaining the general 
outline. A thin strip of brass—such as can 
be found on an old bedstead—is cut for a 
lining to fit snugly around the blade with- 


out touching the edges. Leather and brass 


are then folded together and stitched. 


Here is Jordon's completed knife— strong and 
| Sharp, good for hacking jungles, digging fox 
holes, and puncturing Jap life-belt snatchers 
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Ornamental Ring Candlesticks 


USED to decorate a dinner table or displayed 
on a mantelpiece, a pair of ring candleholders 
will add an interesting touch of graceful 
beauty. Since they are made from short pieces, 
fine cabinet wood should be used. 

Lay out each ring as shown, noting the 
direction of the grain. If the ring is then 
sawed carefully with a coping saw, or a band- 
saw or jigsaw should these power tools be 
available, the base can be made from the 
sawed-out disk. The base shown is turned on 
the lathe faceplate, but by omitting the shoul- 
der, a nicely rounded modern piece can be 
made with a rasp, which can also be used to 
shape the candle receptacles. Candle diameters 
vary, so measure the type you intend to use 
before boring the holes to take them. 

Cut two splines with the grain from thin 
stock and set them in the ring to strengthen 
the end grain at the points indicated. Then 
dowel the holders on and dowel the ring to 
the base.— WILLIAM FREEMAN, 


BASE 


= CANDLE HOLDER 
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Animal Plaque Cut with Penknife Will Decorate Child's Room 


LAY out separately on 14” white IAN igo.) 
pine the designs fora kid or other | / \ Ic dglEiTq 
familiar animal, tree, hill lines, | e | fT 

and letters, using 1” squares. 
Good stock can be found at the 
ends of orange crates. Have the 
grain vertical for the animal and 
tree, and have it horizontal for 
the hill lines. Cut only on the 
outside lines, using a sharp pen- 
knife. Apply two coats of shellac, 
sanding well, and paint in the 
other lines. Make the back from 
thin plywood, drill for ribbon 
hangers, and stain. Glue on the 
figures when dry.—GEORGE BARR. 
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Carryall Lightens 
Gardening Tasks 


LUGGING tools from the 
garage to the garden can 
be a tiresome job when 
your arms are full or you 
must make two or three 
trips, but it will be easy 
with this carryall designed to transport 
them all in one load and to haul fertilizer 
and humus as well. 

Ordinary materials are used throughout 
this all-wood project and should be avail- 
able anywhere since only short lengths are 
required. The hopper can be made of ran- 
dom-width 34" pine or 1” outdoor ply- 
wood. Support the bottom on the 2” by 3” 
axle housing and a cross member resting 
on cleats between the legs at the back. 
Make the handles of 114” hard pine, jigsaw- 
ing them to shape out of 5” boards to in- 
clude the curved end in the same piece. 


Fully loaded, the bi- 
cycle is more stable 
2» $" than with a smaller 
| load onthe handle bar 


s The natural tapering 
| of broomsticks can be 
= ee, Utilized in fitting 
= = them into the blocks 
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Brackets are installed on both sides for 
carrying long-handled tools. Make the 
notches big enough to accommodate two 
tools in each. A boxlike “rumble seat" is 
provided at the back for small tools. 

Wheels are made up of hardwood as 
shown in the drawing. Face the two disks 
in each wheel with the grain at right an- 
gles, and assemble the various parts with 
glue and screws. Bush the wheels for the 
lag screws that serve as axles with tubing 
of suitable diameter. Drill a %” hole 
through hub and bushing; counterbore 3$" 
for oil-soaked cotton, and plug.— HI SIBLEY. 


Saddle Bags. Make Bicycle Shopping Easier 


REMOVABLE baskets can be added to the 
rear carrier of a bicycle by means of two 
hardwood blocks attached by wood screws 
or bolts, as shown in the photographs. Each 
block has a 1" hole drilled through it in 
such a way that the holes are on the same 
level when the bicycle is upright. Two 
equal lengths of broomstick are inserted in- 
to the holes in the blocks. Wooden cleats 
nailed at the top ends of 
two ordinary peck bas- 
kets fit snugly over the 
rods. 

The baskets are linked 
together by their han- 
dles with a two-ended 
hook bent from heavy 
wire. They ride smooth- 
ly with no further at- 
tachment. Loads of 40 
lb. and more can be car- 
ried.—J. W. MCFARLANE. 
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Fishhooks Kept Safely 
in Cardboard Book 


Fisherman's Bait Well and Live Box 


PINE reinforced by oak corner posts is used in 
building à bait well and live box designed so it can 
be removed and the holes plugged when the boat is 
not being used for fishing. Bevel the bottom portions 
of the sides and ends, as shown in the drawing below, 
so they will be perpendicular and fit snugly against 
hold-down pieces to which they are screwed. The 
bottom edges of the sides, ends, and hold-down pieces 
are curved to fit the contour of the flooring so that, 
when set on strips of paint-soaked canvas or flannel, 
they will be watertight. Lead all other joints. Bore 
vents well above the water line.—J. A. EMMETT. 


SQUARES of corrugated card- 
board into which the sharp ends 
of fishhooks can be imbedded will 
make a safe “book” that can be 
carried with fishing tackle or in 
a pocket without endangering 
your fingers. Cut the corrugated 
leaves and the cover to sizes that 
wil accommodate your hooks 
with the least bulk, using either 
corrugated or thinner material 
for the cover; then bind the book 
with cord.—FRED CORNELIUS, 
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Comfortable Hammock Stitched from Single Length of Canvas 


USING a piece of medium-weight canvas 
less than 214 yd. long, some scraps of oak 
or other hardwood, and 41’ of 14” cotton 
rope, you can make a hammock that will 
give you many hours of solid comfort. Hem 
the canvas all the way around, and then 
make a wide extra hem at each end, double- 
stitching for strength. Then mark and 
punch for eight screw eyes in each end, 
laying out the end holes 14” from the edges 
and spacing all of them 514” apart. 

Drill the top stretcher for the screw eyes, 
making the holes at an angle toward the 
center. Cut the 144” by %” stock into eight 
2" lengths and drill each for a screw eye. 
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Round the edges, thread the pieces into the 
end hems, and insert the eyes. 

Cut the rope into two 6', four 5', and two 
4' 3" lengths. Whip all ends except one end 
of each 6' piece. Using the knot and simple 
hitch shown, attach the four center screw 
eyes at the head to a 2” galvanized iron 
ring with two of the 5’ pieces of rope, and 
then attach the four outside eyes with the 
two 6’ lengths, whipping the unwhipped 
ends when the ropes have been adjusted 
properly. The eyes at the foot are also at- 
tached to a ring in pairs, but the longer 
ropes are used on the inside so the hammock 
will have some sag.— WILLIAM H. DAVIS. 
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Faced smooth on both sides, the base is turned to 
shape, drilled, tapped, and polished in the lathe 


After completing and polishing the top, knurl the 
acorn ornament at slow speed, using plenty of oil 
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Turned Paperweight 
Is Easy Lathe Project 


OW and then a leisure evening or two 

spent in the home workshop turn- 

ing out some simple but useful ar- 
ticle, such as the paperweight shown above, 
will be welcome rest for tired nerves. This 
easy-to-build project is designed to utilize 
short ends or scrap material. The base is 
made from a steel disk 3” in diameter and 
about 34" thick, faced smooth in the lathe 
on both sides, and turned to the shape indi- 
cated in the drawing. 

Several different tool bits are used in the 
operation. The threaded hole is started with 
a center drill, opened out to 29/64" in sev- 
eral easy stages, and finally tapped 15"-20 
with the tap supported by the tailstock 
center to insure accuracy. Polishing the 
face is done with fine emery cloth. 

The upper part is turned to the dimen- 
sions shown from a short length of 115" rod 
held in the three-jaw chuck, a variety of 
tool bits also being used, and the piece is pol- 
ished bright with a fine grade of abrasive 
cloth. Then the acorn ornament is knurled, 
with the work and tool well covered with 
oil and the lathe turning over at slow speed. 
Sink the knurls deep into the edge of the 
work and traverse the tool slowly back and 
forth until a perfect diamond pattern is 
produced on the full width. 

With the piece reversed in the chuck, the 
short lug is shouldered down to 14” in diam- 
eter and threaded with a 15"-20 die backed 
up by a small drill pad mounted in the tail- 
stock spindle and fed to the work by the 
hand wheel.—C, W. W. 
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Line up the bolt hole with two 
slots—below the nut top, level 
with or above the slot bottom 


Tap the head gently until it is 
even with the nut, taking care 


. « » bend the long leg straight 
upward until it is flat against 
and parallel to the bolt shank 


Cut off the other leg with the 
diagonal cutters so that when 
it is bent down it will almost, 
but not quite, touch the washer 
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HOW TO 
SAFETY 
A BOLT 


There are several approved 
methods of fastening nuts 
with cotter pins. These 
steps are recommended by 
Douglas Aircraft Company 


Check again to be sure that the 
longer leg of the pin is toward 


the threaded end of your bolt 


2 


Cut this leg to a length that 
reaches halfway to two thirds 
of the way across the bolt end 


Then tap this leg flat against 
the wall of the nut, as shown 
here in the completed job. Note 
the upper leg bent over the top 


Insert the pin with the longer 
leg toward the end of the bolt 


and push it as far as you can 


Then grasp the lona leg of the 
cotter pin firmly with the nose 
of a pair of pliers, and 


Then bend the cut leg with the 
hammer by tapping it until it is 
flat against the end of the bolt 


And here is the way a correctly 
installed pin should look when 
viewed from the head end. You 
see part of the bent upper leg 
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Pieture Charts Speed Job Training 


VISUAL-CHART training for the 
intricate operations in making 
new tubes and lamps is being 
used in the electronics labora- 
tory and experimental factory 
of the Westinghouse Lamp Divi- 
sion at Bloomfield, N. J. These 
simple, fascinating charts, ex- 
amples of which are reproduced 
below, are the work of Walter 
Lund, who is shown in the photo 
at right. He worked them out 
from similar charts he used 
when he was an instructor for a 
correspondence school. 

Immediate results have been 
a reduction in rejections, in- 
stant instruction that frees fore- 
men for more important work, 
and a system that makes it pos- 
Sible to shift workers from job 
to job quickly when necessary. 


D 
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All steps in grid forming are shown with 
graphic simplicity in the two-page chart 
at left. Before this was drawn up for 
the instruction of Westinghouse workers, 
rejections of grids were at a high rate 
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Below, an example of how visual charts 
can be improved. Both details of the 
step-by-step winding of molybdenum tie 
wires were worked out by Walter Lund— 
that on the upper half of the page first. 
Then Lund experimented with the position 
of the pictures and found instructions 
much easier to follow in a vertical row 
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WORKING GEAR RATIOS can be 
shown on a lathe having change 
gears if a small indicator cut from 
thin brass, copper, or tin-can stock 
is mounted on the threading plate, 
as at right. If the metal is too 
brittle to bend fairly flat so a back 
section can be inserted between the 
plate and the lathe, two short 
pieces may be riveted together. 
Paint the indicator a light color. 
Adjust it to the proper setting with 
each change of gears.—W. E. B. 


DISKS CUT WITH A HOLE SAW used in a 
drill press have a tendency to cling to the 
pilot and teeth of the saw, making it neces- 
sary to stop the drill press after each com- 
plete sawing operation in order to remove 
the disk so the next hole can be cut. This 
annoying delay can be eliminated by plac- 
ing a stout coil spring around the saw pilot, 
as shown in the photograph at right. The 
spring is strong enough to eject the disk 
automatically as soon as the hole saw is 
lifted from the work, thus saving consider- 
able time between operations, especially if 
a number of holes of the same size are to 
be sawed.—DE F, WHITE. 
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DUPLICATION OF A TAPER SETTING in 
the lathe can be expedited by passing a 
taper pin through the compound rest and 
into the cross slide. First set the rest ac- 
curately for the taper you will wish to 
duplicate, and drill a hole through a con- 
venient part of the compound-rest base into 
the cross slide. Ream the hole in the com- 
pound rest with a taper-pin reamer, con- 
tinuing into the one in the cross slide to a 
shallow depth only; then thread the rest of 
the hole in the cross slide. 

Machine a taper pin to fit the holes, 
threading the small end and slotting the 
large end, and harden and draw the pin to 
a bronze or blue color. At another point on 
the lathe where it will not be in the way, 
drill and tap a hole into which the pin can 
be screwed for safekeeping when it is not 
in use. After that, it will be a simple matter 
to set the compound rest accurately in a 
few seconds.—W. E. B. 
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HIGH-SPEED |.— Va DRILL 


TOOL STEEL 


THIS SELF-LUBRICATING CENTER saves 
time by making it unnecessary to stop the 
lathe for oiling the tailstock center and is 
especially useful on a job where long cuts 
must be made to close limits. 

Make the center in two pieces. Chuck the 
high-speed steel stock for the point, turn it 
to the required diameter, and drill out the 
recess for the shank. Drill the longitudinal 
oil hole while the piece is still chucked; then 
drill the radial holes on the crotch center 
in the lathe. 

An old shank may be turned down for a 
drive fit in the point, or a new shank may 
be made. Assemble the two pieces, hold 
them in the headstock spindle, and turn the 
point to & 60-deg. angle. Be sure to leave 
on a little extra stock for later accurate 
grinding after the point has been hardened 


by heating to a lemon color and cooling with 


a blast of air.—C. W. BATTELS. 


LAYOUTS ARE EASILY VISIBLE on metal 
surfaces coated with a solution of 2 oz. 
sulphuric acid and 2 oz. copper sulphate in 
1o pint distilled water. Be sure to put the 
acid in the water, not the reverse. The solu- 
tion will not rub off when dry and will show 
markings plainly.—HERBERT LONG, 


CLOSE-QUARTERS SCREWDRIVERS may 
be made easily from the head and part of 
the stem of discarded auto valves. Cut off 
the stem of & valve at the desired length 
and grind the end of the part left on the 
head to form the screwdriver blade; then 
drill the head for three wood screws with 
which a handle can be attached. The metal 
makes a tough tool.—W. H. BERGEMANN. 


y DRILL AND COUNTER- |" 
SINK FOR WOOD SCR | 
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ACCURATE PUNCH MARKS for drilling 
centers can be made on flat stock with the 
centerpunch shown in the drawing below, 
since it can be held precisely at right angles 
to the work simply by pressing down on it 
so the bottom face of the sliding barrel lies 
squarely on the work surface. A spring in 
the barrel exerts sufficient pressure to keep 
the punch from slipping off the mark when 
the barrel is being pressed down. Turn the 
punch and barrel and knurl the outside of 
the latter to provide à good grip. Turn the 
retaining ring for a press fit in the barrel, 
harden and grind the punch, and assemble 
the parts.—H. D. CHAPMAN. 


PUNCH RETAINER 
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FITTED WITH A HANDLE and magnetized, 
a worn-out rattail file (below) will serve 
many shop purposes, such as extracting 
chips from holes and retrieving dropped 
nuts. Magnetize the file by drawing it 
across one pole of a strong magnet or by 
wrapping it with 50 or so turns of wire and 
touching the wire ends to the terminals of a 
6-volt battery or a 110-volt circuit in series 
with an electric iron.—W. E. B. 
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1 Gremlin Gooch wants to take off a pulley 
that seems frozen to a motor shaft, so he 
brings his trusty screwdriver into play, not 
knowing that (a) he can't get a grip with it; 
(b) it's meant only to stand torsion; (c) the 
handle isn't right for prying. Which is it? 


9 Gooch is a determined man with a 
wrench. Here he is (a) pulling it the 
wrong way; (b) holding the wrench wrong; 
(c) in need of a monkey wrench; (d) strain- 
ing himself when he should be using a hammer 


With a rivet to remove, Gooch means to 
show he knows what chisels are for. But 
(a) he needs a hacksaw; (b) his hammer's 
too small; (c) he's using the right tool at the 
wrong time; (d) it's wrong to use a chisel 
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Filing is so easy Gooch never gives it a 
second thought—or a first one. If he 
did, he might realize (a) there's no handle 
on the file; (b) the file hasn't the right 
cut; (c) he's filing in the wrong direction 


When he wants to drive a tight shaft out 
of a gear hub, Gooch applies the ham- 
mer with more vim than good sense. Oh no, 
he's removed the nut! Gooch won't bite on 
that. But (a) he's using the wrong hammer; 
(b) the shaft key is out; (c) he's holding the 


hammer wrong; (d) he needs something else 
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MILLING IN THE LATHE is ac- 
complished readily with the setup 
shown at the right, an attach- 
ment measuring 3" by 3" by 6" 
and having a 114” radius index. 
With it, W. G. (Fred) Menden- 
hall, a graveyard-shift employee 
at the Lockheed plane plant at 
Burbank, Calif. is able to mill 
gears, splines, squares, and bevels, 
using either a fly or a milling cut- 
ter. The attachment, shown on a 
standard South Bend lathe, is 
accurate to .0001" and is fast and 
efficient. The machine is easily 
portable, and it is especially 
adaptable for use with traveling 
machine shops which otherwise 
might have no accurate milling 
machinery. —H. D. BALLENGER. 
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IDENTIFYING COLORS on the shoulders of 
slip bushings used in drilling with a jig will 
often speed operations. This is particularly 
true where a job calls for a hole that is first 
to be drilled with an undersize drill bushing 
and then reamed with a full-size ream bush- 
ing. To increase speed in war-plant opera- 
tions, the shoulders of the drill bushings are 
painted green and those of the ream bush- 
ings red, providing a quick means of dis- 
tinguishing them and making it unnecessary 
for a workman to have to read the size 
numbers stamped on the bushings each time 
they are used. 


POLISHING OF TUNGSTEN CARBIDE with diamond dust 
is now done at the Pratt & Whitney plant at West Hart- 
ford, Conn., by means of a felt-lined inside-polishing wheel 
made of sheet metal in the form of a cylinder having one 
closed end and a shaft that is inserted in the collet of a 
speed lathe or the chuck of a bench motor. Centrifugal 
force tends to throw dislodged diamond dust back into the 
felt, thus preventing loss at high speeds. The ingenious 
wheel does in a few minutes a fine polishing job that 
formerly required hours when it had to be done by hand. 


TIPPING HIGH-SPEED STEEL SAWS with Carboloy 
cemented carbide has been found at the Springfield 
Armory to be an efficient method of lengthening the 
life of tools employed in milling parts of the Garand 
rifle and even to be a means of salvaging worn tools. 
Nine teeth of a 34-tooth middle saw in a gang of three 
were first tipped with the material after some 950 
aperture slots in base rear sights had been milled. The 
first run of the tipped saw finish-milled 2,600 pieces, 
and it was found that one or two teeth were slightly 
high and had to be ground. On a second run 3,199 
pieces were milled before grinding became necessary. 
The armory now tips every other tooth of all three 
saws in the set, not only reducing machining time, but 
also improving cutting characteristics. 
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EPENHCPNODP IDEAS ' 


SUPERSLOW MOVIES, 
expanding the possibilities 


Optical Plate 


with Shutters Film 


Lens 


of analyzing the moving 
parts of machinery, are 
taken by a new type of 
camera that employs con- 
tinuously moving fiim. 
While ordinary cameras us- 
ing intermittent film move- 
ment are capable of speeds 
of 32 or 64 frames per sec- 
ond, this machine will make 
000 to 3,000 exposures. 

An optical mechanical de- 
vice interrupts the image- 
forming light ray at rapid 
intervals. This permits con- 
tinuous flow of the film at 
an extremely high speed and 
provides the basic principle 
of the new camera. 

Rotating rapidly between 
the lens and the film, as 
shown in the drawings, ar 
optical plate with opaque 
end pieces, which act as 
shutters, alters the path of 
the light according to its 
position. This shifts the 
image uniformly downward 
until the light is cut off by 
a shutter, the image stay- 
ing in the same position on the film during 
any single exposure interval. 

In using the camera, 50’ or 100’ rolls of 
film must be allowed to run through at one 
time, a switch being set to cut off the motor 


Is for fre- 
quent measuring off of distances from lens 
and lamp to the subject. A convenient and 
accurate means of measuring is afforded by 
calibrating the light cords of the reflectors. 
One easy way to calibrate the cords is to 
mark off intervals of 6" or 12" by pieces of 
adhesive tape bound around them. Such 
markings can be located by touch in dim 
light. Tape contrasting in color with the 
cord is best.—WILLIAM SWALLOW. 


INDOOR PHOTOGRAPHY cal 
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Synchronized rotation 
of the optical plate 
deflects light rays so 
that the image moves 
along with the strip 
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at the end of a take. Speed is adjusted by a 
rheostat. At a setting of 3,000 frames per 
second, the maximum speed is reached grad- 
ually. A rate of 2,400 frames is attained in 
the first 20’ of film, 


SAFE ILLUMINATION for a darkroom clock 
is provided by the simple light-reflecting box 
shown in the photo below. An ordinary 
electric clock with a sweep second hand is 
mounted on a light-tight wooden or metal 
box containing a socket with a small light 
bulb. That part of the box cover in front of 
the clock is formed 
from a safe-light filter 
sliding on two pieces 
of brass angle; the re- 
mainder is the same 
solid material of which 
the box is made, and 
under this the socket 
is installed. The front 
part of the box interior 
is painted white. 
The clock may be 
set on a vertically 
hinged shelf as in the 
photo, and thus swung 
to any angle to elim- 
inate parallax.—B. B. 
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This "Girl with Grapes" has both composition and human interest for a home recording of a harvest 


ome Movies 


Defore You Shoot 


By PHIL TANNURA, A.S.C. 


Being an actor, director, producer, and 
cameraman filled the author's 35 years 


in films. He was official cameraman for 
Henry Ford's 1915 Peace Ship and the 
918° Siberian A.E.F. What he likes 


best is photographing such pictures as 
"Counter-Espionage" and "Laugh Your 


Blues Away," which he did for Coluinkta, 


Y DIRECTOR and I stand alongside the 
camera surveying a set whose thin 
walls and carefully placed furniture are 
lighted partly by sun arcs shining from a 
make-believe garden through glassless win- 
dows. 
"This," he explains carefully, “calls for 
three shots—long, medium, and extreme 
close-up. 
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"Not this time," I disagree quietly. “We 
have to hold it to a pair." 

"Why?" 

“Because, Chief, our film supply is cut one 
fourth. The studio holds me to three takes 
on any one scene, too." 

Its now an old, though very necessary 
story. Not enough film to go around—35 
mm., 16 mm., or 8 mm. Just as you ama- 
teurs do, we professionals must make every 
foot count, with this single difference: our 
reputation depends upon whether you like 
the product that finally reaches the screen. 

Entertainment values need not suffer be- 
cause film and other supplies have been cur- 
tailed. While it may be impossible for you 
to make very long pictures, family records, 
Shots of the baby at play, and a record of 
Jim's visit on furlough will provide short 
bits of lasting interest. Forethought and 
careful planning will enable you to eliminate 
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The turkey can be held for sister to make friends. 


unnecessary sequences and to crowd into 
single scenes action that formerly required 
several. 

How may this be accomplished? Simply 
make every scene complete within itself, 
blending camera angle, composition, action, 
and subject matter into a record the entire 
family will enjoy. It may seem at first like 
trying to pour two quarts of milk into a one- 
quart bottle. But with patience, you will 


find you can crowd your artistry into more - 


compact packages. 

Follow the slogan: “Before investing, in- 
vestigate." Before shooting, plan your course 
of action. Almost without exception, you 
will wish to include at least one person, both 
to lend interest to a more general setting 
and to add to valuable documents accumu- 
lating in your library. Consider these sug- 
gestions: 

1. Try for close-ups to catch individual 
personality and fleeting expressions that be- 
come cherished memories. 

2. Let your camera record, not provide, 
action by holding it steady in your hands or 
on a tripod. 

9. Seek eye-arresting and pleasing compo- 
sition at all times. 

4. When logical, employ foreground fram- 


ing to secure better balance. 


5. Set off your subject to better advantage 
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A close-up will put the grown-up outside the field 


by trying for good side and back lighting. 

6. Experiment with various camera angles 
to obtain better, more dramatic effects. 

7. Keep records of memorable family 
gatherings based upon “planned action." 

8. Limit footage and eliminate waste by 
editing before you shoot. 

To make your picture tell a story at as 
little cost as possible, keep the idea simple. 
Try for unposed action, but, except for an 
occasional "gag" shot, do not let your sub- 
jects stare into the camera. And don't be 
afraid of close-ups! People are the most 
interesting things on earth, both to them- 
selves and to each other. 

You are familiar with the meaning of 
close-up, semiclose-up, medium shot, and 
long shot. With a standard lens, a close-up 
at 6' would show head and shoulders; at 10' 
the camera would cover from head to waist; 
head to feet, at 15', is a medium shot; and 
your subject will be part of a general scene 
at, say, 50’ to 100’. 

In the past, to obtain a complete story, 
you have combined scenes taken at two or 
more distances. It’s a simple matter to pack 
them all into a single sequence. Here’s a 
good example: 

Something new has been added this year 
to most of our homes. Maybe it’s a flock of 
chickens or turkeys. You want a record, but 
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certainly not a single, long shot of the birds 
in their yard, so combine a long shot and 
close-up in a single scene. Suppose you open 
on two members of the family catching the 
Thanksgiving turkey and then walking for- 
ward with their prize. At a previously 
marked point 6' or 8' from the lens, have 
them halt for a smiling discussion of its suc- 
culent merits. After a moment, they turn 
and walk toward the side, out of the scene. 
Without moving or halting the camera, you 
can thus combine all the elements necessary 
for a complete story. Remember, though, to 
change focus as your subjects move toward 
the camera. 

Your first inclination will be to shoot 
everything from eye level because that's 
how you look at objects. It does not 
necessarily follow, how- 
ever, that every picture 
should be at that level. 
If you have occasionally 
shot upward to catch the 
towering effect of a mon- 
ument or tall building, 
you will realize how 
much more effective such 
a picture can be. Camera 
angling helps develop 
wanted qualities in many 
objects and people. Shoot 
up to emphasize Dad's 
tall and sturdy physique, 
down to bring out Baby's 
diminutive stature. 

Many shots that seem 
difficult are really easy 
to make when you know 
how. Sister pokes pains- 
takingly at the type- 
writer. Cute, yes; but 
how much more interest- 
ing if the cat interferes. 
That's easy, too. Place 
your camera so it looks 
slightly down (remem- 
ber your angles), em- 
bracing nearly all the 
table in its field. Sister 
begins to type, and the 
cat, attracted by the mo- 
tion and sound, walks in- 
to the scene from the 
outer corner. Sister 
scolds pussy, takes him 
into her lap, and resumes 
typing. Fade. 

Junior sits eating in 
his high chair, and the 
dog climbs up to grab a 
share. Place the camera 
so it looks slightly up, 
and whistle for the pup, 
grown menacing because 
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his apparent size has increased with the 
angle, to jump onto a chair, placed con- 
veniently near. He will keep going, looking 
for bits of meat or biscuit “planted” around 
the cereal bowl. Let nature take its course, 
closing on the baby scolding or laughing. 

When visitors arrive, try for a little novel- 
ty by shooting down from a ladder as they 
walk toward the front door, waving and 
smiling as they pass. Such pictures accen- 
tuate the face and shoulders, and give an 
unusual touch to your scene. 

In both close-ups and long shots, interest 
in your subjects will be heightened by mak- 
ing sure of pleasing composition. A good 


rule is: If you like it, shoot it; if not, re- 
arrange your people or move to another lo- 
cation and study the scene in your finder. 


A single short scene may record sister's efforts to typewrite—with the 
help of the kitten. Note the angle of the shot. Below, the camera is 
at eye level to show mother feeding the baby as you see them naturally 
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Name These Enlarged Pictures 


UST to prove that things aren't always 
what they seem, and that often the 
closer you look at some things the 

harder it is to see them, we give you a series 
of superclose-ups on these pages. What do 
you think they are? Is that a stack of 
cordwood or a pile of railroad ties in No. 1? 
And how about No. 2? Would you call it 
a new kind of barbed wire being made for 
the Army? 

The answers are printed at the bottom 
of this column, but before you turn the page 
over to read them, try to name the pictures 
yourself. They are all familiar objects, but 
each is greatly enlarged. That’s the nub 
of the trick. 

Try making superclose-ups yourself. 
You'll see that when you enlarge a subject 
to many times its normal size, and then crop 
the photo so there is nothing in proportion 
to be recognized, all resemblance to the 
original can be hidden. 

To make your fun still more interesting, 
POPULAR SCIENCE MONTHLY is offering eight 
cash prizes totaling $50 for the best photo 
puzzlers of familiar objects received from 
readers by midnight, August 15, 1944. 'The 
awards will be made as follows: 


First: Prize ... ... ses s. DAD 
Second Prize ........... $15 
Third Prize: 44a x o o 
Five Prizes . . . ...... $l each 


All you need to do is to submit an en- 
larged photo puzzler of a familiar object 
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THESE PHOTO PUZZLERS? 


of Everyday Objects—Then Make Some Yourself for Our Prize Contest 


cropped something like those shown on these 
pages and submit also a photo showing the 
Same subject in a way that it can be 
recognized. These two photos may be made 
either from the same negative or from dif- 
ferent ones. However, on all photos in 
which the subject can be identified, that 
portion that has been enlarged to make the 
photo puzzler should be marked for com- 
parison by the judges. Write your name on 
the back of both photos. 

There are several methods of making 
superclose-ups. One way is with a camera 
having a double or triple bellows extension 
Similar to that shown in the photo at right. 
By extending the bellows so the distance 
from lens to film is twice the focal length 
of the lens, you can make life-size photos of 
objects in sharp focus. 

A supplementary “copying” lens, which 
is a positive (magnifying) element placed 
over the regular camera lens, shortens the 
focal length of the regular lens and makes it 
possible to obtain larger images. 

You can also get bigger images by replac- 
ing the regular lens with one of shorter 
focus. A 2” miniature-camera lens, for 
instance, may be put in a camera that 
regularly has a 6” lens. 

If none of these methods is convenient, 
you can simply enlarge a normal photo. 
You can also enlarge a superclose-up if you 
wish. But be sure the results are clear. 

Use a very small lens aperture, such 
as f/22 or f/32, for sharp superclose-ups, 
and give a corresponding long exposure. In 
lighting the object, get contrast by using 
direct sunlight or a single spot at an angle. 
A supplemental No. 1 or No. 2 photoflood 
will often soften harsh shadows. 
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$50 IN CASH AWARDS 


RULES 


Mail entries to the Photo Puzzler Contest 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York 10, N. Y., 
accompanying each puzzler with a normal 
identifying photo. 

The judges will be the editors of POP- 
ULAR SCIENCE, and their decision will be 
final. Duplicate prizes will be awarded in 
case of ties. 

No photo will be considered that arrives 
atter August 15, 1944. 

Professional photographers and em- 
ployees of this magazine are barred. 
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Bofors antiaircraft guns form a striking design 
before the camera lens as they are lined up ready 
for delivery at Firestone's plant in Akron, Ohio 


Patterns for Victory 


OT futuristic art, but holding a prom- 
ise for America's and the world's 
future, the photographs on this page 

are of everyday scenes in the gigantic 
production-for-victory program in this 
Arsenal of Democracy. 

Aircraft and antiaircraft guns and air- 
plane-engine cowlings are a small fraction 
of the vast works in our new and converted 
war plants, but they occupy important 
places in the intricate pattern for victory. 
Multiplied by the millions, they indicate a 
bright future for the United Nations. 


Muzzles and breeches of 20-mm. 
machine guns (above) alternate 
in closed ranks at a converted 
auto plant. The weapons await 
installation in fighting planes 


At right are yawning craters of 
aluminum alloy—cowlings at the 
Douglas aircraft plant in Santa 
Monica, Calif,, where they will 
become streamlined housings for 
powerful American plane motors 
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By ELON JESSUP 


EN experienced in salt-water boat 
yards will tell you that if you put off 
the repainting of a bottom for as long as 
two years your boat is a goner. With new 
pleasure boats now practically off the mar- 
ket, this means that your old craft, if it is 
to last and give good service, is going to 
need a repaint and varnish job without delay. 
But professional painters are hard to get 
nowadays, and the boat yards are all busy 
with Navy work. It looks as if you will have 
to do the job yourself. 
Good paint, fortunately, is still procur- 
able. Some are of the opinion that sooner 
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Pint 


IS LIFE INSURANCE 


FOR 
ourz Qooat 


Timely work with the brush 


will prove the real key to 
keeping any craft, small or 


large, always in good trim 


or later it won't be. It contains in- 
gredients—especially copper bottom 
paint—needed for the war. The 
wiser boat owners aren't taking a 
chance. They say, get the paint 
and put your boat in first-class 
condition while you can. 

Your craft may be anything 
from a 7’ dinghy to a 60’ cruiser. 
The method of painting it won't 
vary basically. But in every 
case you must investigate and for- 
mulate a definite plan. Otherwise 
you may either skimp on essentials 
or let yourself in for a lot of hard 
work that isn't necessary. A boat- 
painting job can be made easy and 
still be thorough, or it can be diffi- 
cult and complicated. Take it easy. 
And take your time. The job sim- 
ply can't be rushed. 

A good example of planning is in 
deciding the question of whether or 
not an old paint surface ought to 
be completely stripped off—down 
to the bare wood. In some cases 
this will be essential, while in oth- 
ers it won't. Again, on a given 
craft, stripping may be required 
for the topsides and not for the 
deck—or the opposite may be the case. You 
must investigate and judge for yourself. It 
would be foolish to disturb old paint that 
is solidly bonded to the wood and neither 
cracked nor blistered. A solid, firm base of 
this sort is an excellent one upon which to 
spread a new coat of paint. 

Complete stripping down is required 
when the old paint has gone lifeless and no 
longer provides a firm base to which new 
paint can cling. But it is usually a matter 
of years before this stage is reached. To 
strip down a boat every year, as some boat- 
men do, is rarely necessary. You will recog- 
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nize the real need by the cracking, 
blistering, and flaking of the old 
paint. And you can be sure things are 
in bad shape when the paint peels off 
in strips. The best way to find out 
how matters really stand is to go over 
the entire surface with sandpaper. 

There is a convenient short cut for 
dealing with flaked and blistered paint. 
This is a method known as spot paint- 
ing. After a thorough sanding of the 
surface to bring off all the old paint 
that can be loosened, leave the paint 
that remains firm undisturbed and 
then paint only the spots where bare 
wood shows. The boat will look like à 
leopard at first, but after the spots 
have dried, a finishing coat is spread 
For a good job of stripping, use a blowtorch to soften over the whole surface, and then your 
the old paint so it can be removed with a putty knife craft ought to look as good as new. 

A more thorough and lasting meth- 
od of treating flaked and blistered 
paint is to strip down the entire old 
paint surface. A blowtorch is the fa- 
vorite tool for the job, and it provides 
the easiest way. The torch is held in 
the left hand while, with a putty knife 
in the right, you peel off streaks of 
hot, softened paint. 

Be sure never to use a blowtorch on 
canvas—either canvas decks or sides. 
It is likely to scorch and ruin the 
cloth. Paint remover should be your 
medium for stripping this material. 
The use of paint remover is also more 
suitable than a blowtorch for var- 
nished surfaces. Black scorchings from 
the torch will always show unpleas- 
antly through a new coat of varnish. 

Another tool that does a good job of 
stripping both paint and varnish is a | 
power sander. Its use, however, is | 


Thorough washing with fresh water and a stiff broom will 
show up defects that need repair. Sand the surface of 
your boat, as shown below, before applying paint; then Paint flaked and blistered in patches may need | 
start painting at the bow and work all the way around to be removed only on those spots. Then... 


. « » for a first coat paint only the bare 
spots. A finish coat will complete the job 


sometimes more practicable for decks than 
sides, for a power sander is a heavy imple- 
ment to hold against a sloping topside. 

It is difficult to plan the real painting re- 
quirements of a boat without first giving 
the craft a sound scrubbing with soap and 
water, inside and out, from stem to stern. 
This may disclose certain structural weak- 
nesses as well, such as loose fastenings or 
spots of dry rot in the wood. Now is the 
time to repair these places, before any new 
paint goes on. There is one exception to 
this. You will probably find seams and nail 
or screw holes that need to be puttied. Post- 
pone this particular chore until after a prim- 
ing coat has been applied over the wood. 
When this has been done, the putty will 
cling all the better. 

Both the weather and the amount of pro- 
tection your boat enjoys will have a bearing 
upon how you plan the actual painting. If 
the boat is berthed in the open and has a 
cabin, it may prove good planning in uncer- 
tain weather, such as that occurring in the 
early spring, to tackle the interior first. 
But generally speaking, it is a waste of time 
to paint or varnish during damp or cold 
weather. Even if you have your boat under 
a shed, wait for a spell of settled, fair 
weather. Then do the painting from about 
10 o'clock in the morning until three in the 
afternoon to obtain the best results. 

It wil make your work easier in the end 
if you give the boat a second thorough 
scrubbing with soap and water a short time 
before laying on paint. After this, regard- 
less of whether a complete stripping down 
has been done, it is essential to sandpaper 
all parts that are to be painted. If this sand- 
papering brings off any blister patches, spot- 
paint them and let the paint dry. The sur- 
face should always be thoroughly dry and 


free from dust before any paint is applied. 
If paint remover has been used, the wood 
should be washed down with turpentine to 
get rid of the wax in the remover. 

Generally, the easiest system in painting 
is to start at the top and work down-—as 
you'd do in painting a house. However, 
some boatmen find it more convenient to 
paint the topsides before the deck, that is, 
the sides between the water line and rail. 
The bottom comes last. Use only a reliable 
marine paint—not a house paint. No matter 
how good, house paint won't stand up in the 
water the way marine paint does. 

Here is the easiest and best way to paint 
the topsides. Commence with the brush at 
the starboard bow and work aft, gradually 
going around the boat in a clockwise di- 
rection and ending up where you started 
under the bows. 'This is, of course, on the 
supposition that you are right-handed. In 
following this method, you profit by having 
a finishing stroke that is continually for- 
ward instead of backward. A person accus- 
tomed to holding the brush in his left hand 
will get the same results by starting at the 
port bow and working around the boat 
counterclockwise. 

Two coats should be énough on an old, 
firm paint base. Thin down the paint with 
turpentine for the first coat, perhaps by 
about 10 percent. The second coat will 
usually be laid on as it comes from the can. 
Paints vary, however, and the best system is 
to follow closely the directions a manufac- 
turer prints on the container. 

After the first coat has been applied, 
putty seams, nicks, and holes where this is 
needed. Although in some instances re- 
calking may be required, as a rule it is best 
to leave the old calking undisturbed. As for 
putty, ordinary window-pane putty won't 


Names of boats and identification numbers are easily put 
on with a stencil after the final topsides coat has dried 
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do. The variety most used for general plug- 
ging is white-lead putty. For seams—in- 
cluding those on the deck—a putty of pre- 
pared elastic seam cement is preferred. 

Painting of decks and the interior follows 
much the same procedure as that of the top- 
sides, Here, too, be sure the first coat is 
thoroughly dry before laying on the second. 
If the weather isn't just right, the surface 
may remain sticky for days or even weeks. 
Don't rush it. Before applying the second 
coat, sandpaper the first lightly. 

Between the topsides and bottom on some 
boats, but not all is a wide, decorative 
stripe running from stem to stern. It is 
known as the boot-topping and serves as a 
sort of water-line barrier against grease and 
dirt in the water. Paint it with a very hard 
enamel that will take plenty of scrubbing. 

Then, finally, you get to the bottom and 
something radically different in paints. 
There are many kinds of bottom paints. 
Your selection should be determined first of 
all by whether your boat is kept in fresh 
water or salt water. The safest rule to fol- 
low is to choose the brand commonly used 
by boatmen in your own locality. 

The marine pests of salt water require 
special ingredients in a paint. Marine worms 
won't go through paint, but they will quick- 
ly penetrate any bare wood where paint has 
come off. Watch the boat's bottom. It is 
the part of a craft requiring the utmost at- 
tention and, unless properly protected, it is 
sure to give trouble. The bottom of every 
salt-water boat must be painted once a year 
at the very least, and usually it should be 
painted even more frequently. 

Most pleasure craft that cruise salt wa- 
ter require a soft copper antifouling bot- 
tom paint. Before applying it, sandpaper 
the bottom to free it of all loose paint and 
dirt. Boat yards sometimes speed this job 
up by playing a hose on the bottom and 
scrubbing with a harsh broom. The surface 
must be left to dry, after which the first 
coat is applied. Between coats, as in the 
case of topsides, putty up all holes. 

Let the first coat dry thoroughly before 
applying the second. But this second coat is 
treated differently. Postpone putting it on 
until about an hour before the boat is 
scheduled to go overboard. The bottom 
ought to go into the water still a little wet. 
When it does, there will be a slow release of 
poison from the paint to discourage para- 
sites from taking hold. 

The fresh-water boat owner hasn't as 
much to worry about. A hard-surface paint 
and an occasional scrubbing ought to keep 
the bottom of his craft clean. 

While any boat is afloat, give her a, peri- 
odical washing with fresh water. This keeps 
salt and dirt from baking into the paint. 
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Hard enamel on the boot-topping at the water line 
stands scrubbing to clean off grease that collects 


Seams, nicks, and nail and screw holes should be 
sealed after the first coat for best results. An 
elastic cement and a white-lead putty are needed 
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Polishing Stand Is Rigged Up 
for Accurate Coil Winding 


COIL winding for radio and other electri- 
cal equipment can be accomplished quickly 
and accurately with the device shown at the 
left. This winder was made from a low- 
speed (1,150-r.p.m.) motor and a polishing 
stand having a 14” shaft with a left-hand 
thread on one end and a right-hand thread 
on the other. A 7” diameter pulley taken 
from an old refrigeration compressor was 
attached on the left-hand thread and, since 
the diameter of the motor pulley was 114", 
gave the shaft a speed of 246 r.p.m. If a 
faster motor is used, pair it with a larger 
pulley to keep the speed of the shaft be- 


tween 225 and 250 r.p.m. 


Acting as a brake so the shaft can be 
stopped instantly when current is cut off, a 
piece of 1/16" by 14%” steel is attached to 
the stand, as shown, so a hardwood block 
on one end runs in the groove of the origi- 
nal polishing-head pulley. A compression 
spring and wing nut apply variable pressure 
to the block, and a little oil will cause it to 
run smoothly in the groove. 

For accurate counting, one spoke of the 
large pulley is drilled and tapped for a 
round-head machine screw, and a U-shaped 
piece of cold-rolled flat steel is attached to 
the stand so one end will just touch the 
screw head when the pulley is turned. This 
makes a clicking sound at every revolution, 
and the turns can be easily counted. 

The chuck attached to the right-hand 
thread can be borrowed from.a hand or 
breast drill if the threads fit. It grips a bolt 
that is carried through the form on which 
the winding is done.—HAROLD P. STRAND. 


New Shopmade Blades Lengthen Life of Side-Cutting Pliers 


WIRE-CUTTING pliers of the type generally 
used can be made to last longer if worn- 
down, useless side blades are ground back 
carefully beyond the gripping surfaces of the 
nose and a new, sharp set of blades is at- 
tached. If the side surface of the old cutters 
is rounded, grind it off flat, as shown below. 
Then draw the temper of the | 
pliers -and drill and tap for 4-36 
steel machine screws, as shown, 
or for larger screws if the pliers 
are larger than 7”. 

Make a pair of new blades from 
1/16” tool steel, shaping them as 
shown. Then grind one side of 
each, as indicated, and drill holes 
for the screws. Next, temper the 
blades and retemper the pliers; 
then attach the blades, as in the 
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. CUTTING EDGES 
WORN OUT 


drawing, to finish the job. An extra set of 
blades can be made at the same time and 
kept in reserve to replace the others when 
they become so worn that they can no 
longer be ground for sharpening. Thus 
equipped with removable blades, the pliers 
can be given almost unlimited life.—H. P. S. 
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PUPPETS COME TO TELEVISION with 
the appearance of “Presto,” magician of 
the air waves. He entertains television 
audiences with flights through space, 
queer antics by his sponsor's product, 
rides on his magic carpet, and, of 
course, the old East Indian rope trick. 
Created by Austin O. Huhn, of the 
Television Workshop, Inc, New York, 
for station W2XWV, “Presto” is worked 
out in tones of gray because colors do 
not register on the television camera 
as seen by the human eye. Materials 
in the clothing have a sheen that stands 
out against a nonreflecting background. 
The creator of this television puppet 
also produced “Clarence,” the wireless 
robot at the New York World’s Fair 
(see P.S.M., p. 70, Aug., 1940). | 
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LIGHTWEIGHT RELAYS measuring barely more 
than 114” in length have been developed for use 
in aircraft, giving service unaffected by plane 
vibration, extremes in temperature, or humidity. 
Contact springs made in a new shape by the 
Automatic Electric Company provide maximum 
flexibility in small space, keeping power require- 
ments low, while a brass ''pillow-block" brings 
a bearing surface to the entire length of a pivot- 
pin armature bearing. 


BALLAST REGULATION of current and 
voltage on a fixed load is possible with 
the automatic-rheostat tube shown at 
left. This tube, made in sizes for use 
with maximum loads of 5 to 40 watts, 
consists of an iron wire sealed in a hy- 
drogen or helium bulb. Large variations 
in resistance for relatively small current 
changes are caused by the high tempera- 
ture coefficient of the wire, while rapid 
cooling of the gas flattens or extends the 
regulation. The tube may be used on 
either A.C. or D.C. 


TINY COMMUNICATION SPEAKERS (at right above) are made for 
military radio equipment by mass-production methods with almost 
jeweler’s precision. Among the extremely small parts required in 
these Magnavox speakers are windings finer than human hair. 
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AUTOMATIC VOLUME CONTROL 
Duplex-Diode Unit Modernizes Old Superhets 


*Servieing Your Radio” | 


ANY console and midget superhet- | 
erodyne radios have no automatic | 
volume control. Most of them are 10 to | 
15 years old and were designed before 
duplex-diode detector tubes made A.V.C. | 
possible even in inexpensive sets. 
A.V.C. helps to keep a receiver from r 
fading continually and also helps to 
avoid “blasting” from powerful local sta- 
tions. Best results will be obtained if the 
receiver to which this unit is attached 
has one R.F. stage and one or two I.F. 
stages. 
Duplex-diode detector tubes contain 
two diodes and a triode or pentode am- 


Top and bottom views of the panel of the A. V. C. plifier. One diode is usually used as the 
unit show the set connections and wiring. The 2" detector, the other for the A.V.C. circuit, 
high base is sawed from a small card-index cabinet and the triode or pentode as the first 


audio-amplifier tube. The unit shown 
| was designed for a TET tube, but any 
duplex-diode pentode type will do provid- 
| ed a transformer affording the correct 
, heater voltage is selected. 
| The tube socket and filament trans- 
| former are mounted on a wood or com- 
position panel set over half of a card- 
, index box. All condensers and resistors 
are mounted underneath. Shielding is 
| needed only on the grid lead to the set. 

In operation the unit acts as a resist- 
ance-coupled I.F. amplifier generating 
its own A.V.C. current. If used with an 
A.C. receiver having a power trans- 
former with a 6.3-volt heater tap, the 
filament transformer can be dispensed 
with and the heater current for the extra 
tube tapped directly from the set. The 
unit will operate only on A.C. 


mee tate ee 


| Changes necessary in the old radio set to permit 6 ELSE “AAA " Jr Re 
its use with the duplex-diode unit are simple to Be. ” [699,000 OHMS NEMPE R 
make and are shown fully in the diagram below. A B—- 
wiring diagram of the unit itself is at the right 
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By E. W. LEHMANN 


Head of Department of Agricultural Engineering, 
University of Illinois 


Pisctution to designed, a septic tank is a. 


solution to the problem of sewage dis- 

posal for farm and other rural: homes 
equipped with a water system and complete 
plumbing. The tank illustrated is a two- 
chamber type, with the first chamber twice 
as large as the second. Although many 
tanks are made with only one chamber, the 
extra expense of the two-chamber disposal 
system is amply justified by added effi- 
ciency of operation and by eliminating the 
necessity of frequent cleaning. 

Results of experiments conducted at the 
University of Illinois Agricultural Experi- 
ment Station indicate that a tank 3' wide 
and 4' deep with chambers 6' and 3' long 
has adequate capacity for a family of seven. 


No tank should be smaller than this. Rec- 
ommended sizes to serve larger numbers 
of persons are given in the table. Also giv- 
en there are the amounts of cement, sand, 
and gravel or crushed stone required for 
the various sizes of a tank of the design 
shown. Since in many communities it is 
economical to have ready-mixed concrete 
delivered from a mixing plant, the amount 
of mixed concrete needed is also given. 
Brick may be used for the construction if 
desired, but it should be plastered on the 
inside with cement mortar to make it water- 
tight. 

Satisfactory forms for pouring concrete 
can be made of wood as shown in the draw- 
ings below. There are communities, how- 
ever, where materials dealers have forms 
already constructed, and in some sections, 
especially in the Middle West, some county 
agents have forms for rent. When forms 
are used more than once, this will of 
course, greatly reduce the cost of each tank, 
but care should be taken to build them so 
they can be easily removed without dam- 
age. Metal construction increases the life 
of such forms. 

Locate the tank well away from the water 
supply. If this happens to be a well, it is 
best to have both the tank and disposal 
lines on a downward slope and at least 75’ 
away if possible. Excavate the hole so the 
earth wall will serve as the outer form, and 
place planks around the top to prevent cav- 
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A INLET, 


ing. Set the forms in place, supporting 
them at the proper height. As the concrete 
is poured in the sides, the floor will be built 
up by ieakage under the forms and by ma- 
terial spilled on the inside, but more con- 
crete may have to be added on completion. 

It is well to keep the concrete at the same 
height on all sides as it is being poured, 
and tamp and spade it carefully to avoid 
pockets. For best results, complete the job 
in one operation. Do not extend the wall 
up to the ground level—a few inches above 
the inlet tile is sufficient—and do not let 
the floor come up above the bottom edge of 
a form, since this will make the form diff- 
cult to remove when the concrete hardens. 

Make the cover in sections—reinforced 
concrete slabs not more than 18" wide—for 
easy handling. They can all be made at one 
time in a gang mold, as shown. Heavy 
building paper laid on smooth ground or a 
concrete floor will serve for the bottom of 
the mold. Have the slabs long enough to 
extend over the walls of the tank, and use 
Steel rods for reinforcement. 

An inspection tile should be provided 
over the inlet and should extend to the sur- 
face of the ground. No such tile is necessary 
over the outlet. 


Construct the sewer line between the 


house and the tank of standard bellmouth 
sewer tile or of cast-iron soil pipe to be ab- 
solutely watertight. The joints of the bell- 
mouth tile should be sealed with a dense 
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RECTED DISCHARGE 


mixture of cement mortar, and standard 
lead seal is used with iron pipe. Take par- 
ticular care where there is any danger of 
contaminating the water supply. 

Since the principle of a septic tank lies 
in the changing of solids into liquids by the 
action of friendly bacteria working between 
a top scum and silt at the bottom, there will 
be only liquid to be finally disposed of at the 
outlet. This disposal is best accomplished 
through subsurface open-jointed farm drain 
tile laid at a depth of 12" to 16” on a slight- 
ly downward grade from the tank. The 
length of discharge tile needed depends upon 
the porosity of the soil and the number of 
persons served by the tank. Ordinarily 30’ 
to 40’ per person is sufficient. 

Where the soil is tight and nonabsorptive, 
the length of discharge tile should be in- 
creased, and a layer of sand or gravel next 
to the tile will aid seepage. If the length 
is more than 200’, lay two branches at least 
12’ apart. If the ground is extremely non- 
porous, additional tile parallel to and slight- 
ly below the subsurface lines will take away 
seepage that passes into the soil. For good 
distribution, have the slope of the first half 
of either a single or double line about 8” 
in 100’; lessen the slope for tight soil. 

Maintenance under normal conditions is 
not a serious matter. A tank of adequate 
size should operate 10 years or longer with- 
jut cleaning, but an inspection is advisable 
after seven or eight years. | 
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YOU CAN TOUCH HOT ASBESTOS, but metal 
at the same temperature wil make you draw 
your finger away. Put asbestos mat over a low 
gas flame or an electric grill and lay a penny on 
it; then periodically touch the penny with one 
finger and the mat with another. Soon the pen- 
ny will be too hot to touch although you can 
still touch the asbestos. Why should more heat 
come through the mat at one place than at an- 
other? It doesn't. A thermometer will show that 
both the penny and the mat are at approximate- 
ly the same temperature—the difference is in 
heat conduction. Metal conducts heat rapidly to 
your finger, while asbestos holds it back. One 
makes a good radiator; the other insulation. 
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WATER BOILED ON A CARD makes 
an amusing stunt that will perplex 
your friends. Take an ordinary visiting 
card and fold up the corners so that it 
becomes a sort of dish. Now pour in à 
little water, and then hold the impro- 
vised “kettle” over a lighted match. 
The water will actually boil, and yet 
the card will not catch fire and burn. 
This is because of a very simple rea- 
son: the boiling water conducts heat 
away from the card so fast that the 
card can never get hot enough to burn. 
Using the same or a similar card, and 
exercising great care, you can also 
melt a small amount of tin or lead foil. 


HEAT LIBERATED DURING FREEZING keeps temperature 
from changing until a mass of water has become solidly 
frozen. Stand a thermometer in a test tube half filled with 
water and put the test tube in a glass of cracked ice mixed 
with salt. Then plot a graph relating time and temperature 
change as shown below. The temperature of the water in 
the test tube will drop uniformly until it reaches the freez- 
ing point—0 deg. C. or 32 deg. F. At this point the water 
begins to freeze and the temperature will not vary a frac- 


tion of a degree for 
some time: but after 
the water has complete- 
ly frozen, the tempera- 
ture will again drop a 
few degrees. What hap- 
pens is that during 
freezing sufficient heat 
is liberated by the water 
to keep it at the freez- 
ing point. It takes 80 
calories of heat to melt 
a gram of ice; likewise 
a gram of water loses as 
much during freezing. 
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AND COED 
WHY A BREEZE COOLS a person 


in it and yet does not cool the room 
can be shown with an electric fan, 
a can of water, a few pieces of 
cloth, and a thermometer. Hold the 
thermometer in the breeze of the 
fan, and it does not change; but 
place it in the water and let the 
fan blow on the water, and the tem- 
perature will drop. If you trail 
pieces of cloth from the water over 
the sides of the can, the tempera- 
ture will drop stil further. A 
breeze helps to evaporate water, 
and this cools the air. Evaporation 
of perspiration cools your body. 
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HOW WATER IS SQUEEZED 
from humid air can be shown by 
putting an inch of water at room 
temperature in & bright tin can 
and slowly pouring and stirring 
ice water into it. Note the tem- 
perature at which “sweat” begins 
to form on the can. This is the 
"dew point" at which rain would 
be precipitated from similarly 
partially saturated air. 


WHY WATER BOILS at lower 
temperatures in high altitudes 
may be seen by half filling a flask 
with water, bringing it to a boil, 
and stoppering it when the boiling 
has subsided. Invert the flask, 
apply an ice-soaked cloth to the 
upturned bottom, and the water 
boils again because reduced pres- 
sure caused by condensing the 
steam lowers the boiling point. 


A MODEL GAS FACTORY can be built by rolling a 
newspaper into a cone and inserting a glass or metal 
tube in the small end. Light the large end, and you 
will find that you can ignite the smoke that pours 
from your “gas jet.” This smoke consists of un- 
burned carbon and hydrocarbon gases. Much illumi- 
nating gas is made by heating coal away from air. 
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Pulled behind a small tractor, this 


dump box is useful for farm hauling 


With its locking mechanism tripped, 
the box can be upset to dump its load 
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Dump Trailer for Farm Tractor Built on Discarded Car Axle 


THIS piece of equipment that will find 
many uses on the farm is a simple box of 
11,” fir flooring and 1" by 12" pine sides 
with a removable backboard. It is mounted 
on the trailer chassis either on blocks or a 
heavy hinge, as shown in the drawings. For 
hauling, the box is held to the drawbar of 
the trailer by a locking mechanism; in 
dumping, the catch is tripped and the tractor 
moved forward a short distance to upset the 
load. The dump box pictured is 7' 6" in 
length and slightly under 4' in width. 

Construction of the trailer chassis will 
vary somewhat according to the type of 
axle available. That in the drawing is de- 
signed for the front axle of a Model A Ford. 


Mount on the axle a piece of 2" by 10" stock 
held with U-bolts drawn tight. A 2" by 4" 
piece of ash or other hardwood stock is 
bolted rigidly to this board for a drawbar. 
Radius rods are bolted to the underside of 
the drawbar, attached at the axle end as 
shown, and held with a tie rod. 

Strength will be added to the dump box 
by attaching it to a frame that may be built 
of three lengthwise pieces of 2" by 3" hard- 
wood and four crosspieces of the same stock. 
Cut the center lengthwise piece slightly 
longer than the other two so that it will 
project slightly at the front of the box. 
This provides a place for the locking mecha- 
nism shown here.—RALPH S. WILKES. 


Underground Wire Fence Keeps Rabbits Out of the Garden 


RABBITS and dogs can be kept out of the 
Victory garden by an easily constructed 
wire fence with a shelf or apron under the 
ground. The bottom portion of the wire, 
bent away from the garden, is placed flat 
in a shallow trench, then covered with soil. 

For 36" chicken wire, make a 6" shelf 2" 
below grade. The 28" above ground is too 
high for the average neighborhood dog to 
jump over. Rabbits invariably tunnel close 
to the bottom of a fence, and they will be 
immediately stopped by the underground 
wire shelf.—H. S. 
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WRINGER 
CLAMP 


NOTCHED 
FOR CLAMP 


REPLACE PIN 
WITH f3OLT 


in Making Bar Clamp 


IRON clamps from an old wringer can be 
used on 144” by 142” oak or other hardwood 
stock to make a pair of bar clamps that 
will apply ample pressure to furniture or 
other home-workshop gluing projects. Cut 
the oak the desired length and shape and 
notch one end, as shown above, to align the 
screw head of one clamp with the center 
plane of the bar. The swivel joint may be 
left as it is or locked by replacing its loose 
pin with a bolt and washers. 

Shape the adjustable knee from hardwood 
and drill it for a locking device bent from 
14" iron rod to the form of a square-cor- 
nered O with a 144” opening at the top. A 
Tie” rod will be long enough to let the O 
fit loosely and yet lock in the proper notch 
when the knee is pressed back. Notches can 
be made on a pair of clamps at one time by 
clamping the bottom faces of the two bars 
together and drilling through the joint with 
a 9$" bit. 

Varnish the bars and paint the iron 
clamps and knees black—PFRANCIS L. TYLER. 


Kitchen Cleanser Helps Remove 
Painted Signs on Truck Body 


OLD signs painted on a newly purchased 
secondhand truck can be removed with a 
cloth dipped in a solution of alcohol, lac- 
quer thinner, and kitchen cleansing powder. 
Rub only the letters. The method is not ad- 
visable if the body paint is thin. Splotches 
of paint that have dried on enameled work 
can be removed by rubbing gently with 
a wet cloth on which some cleansing powder 
has been sprinkled lightly.—JOSEPH E. BIRD. 
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| Cut-Film Holders Are Identified 


with Strips of Marked Tape 


CELLULOSE and similar tape having an ad- 
hesive surface that can be used several 
times make excellent identifying tags for 


| cut-film holders when cut into short strips | 
|, and labeled in ink with the name of types 


of film used. Strips may be stuck on hold- | 
ers in one position to indicate fresh film and 
in another to show it has been exposed. A 
"file" may be kept by sticking strips on met- 
alor glass. 

Cases for cut-film holders can be made 
from an old suede jacket or heavy duck. 
Cut the material 9?4" longer than twice the 


iy 
~ (M | width of the holder and 4%” longer than the 
^ | length; then fold it, stitch two adjacent 
sides, and turn it inside out.—J. W. C. 


Compass Used 
to Cut Circle 


HELD to the inking 
leg of a draftsman's 
compass by the reg- 
ular adjustment nut 
and stud, a double- 
edged razor blade will 
cut circles in paper 
and cardboard for dec- 
orations, camera filter 
mounts, novelties, and 
the like. The blade is 
easy to assemble on 
the inking leg and is 
as readily removed. 
When a blade becomes dulled at one corner, 
shift its position in order that another cor- 
ner can be used.—ROBERT SCOTT. 
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Mortar, marble, and plaster are 
in the same family of compounds 
that gives you teeth and bones 


By KENNETH M. SWEZEY 


EW people have ever seen the silver-white 
| metallic element calcium, for it never 
occurs free in nature and its commercial 
application is extremely limited. Its com- 
pounds, however, are among the most abun- 
dant and important chemical substances. 

Mortar made of slaked lime, or calcium 
hydroxide, was used more than 5,000 years 
ago to build the pyramids of Egypt just as 
it is used today. Limestone and marble, sea 
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BUILDER'S 


"Chloride of lime" bleach is made 
as at left by passing chlorine gas 
over slaked lime in the test tube 
to get calcium hypochlorite powder 


Dilute sodium carbonate added to a 
solution of calcium chloride forms 
a finely divided precipitated chalk 
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shells and coral reefs, the great chalk cliffs 
of Dover, crystal caves, double-refracting 
Iceland spar—all are forms of calcium car- 
bonate. Calcium hypochlorite is the well- 
known “chloride of lime.” Gypsum and 
plaster of Paris are calcium sulphate. Large- 
ly as material for teeth and bones, calcium 
phosphate makes up about 1.5 percent of 
your body weight. 

Sir Humphry Davy named calcium from 
the Latin calx, which means chalk. Chalk 
cliffs and beds are composed chiefly of the 
compacted skeletons of microscopic marine 
animals. Powdered chalk is the “whiting” 
used as a filler in rubber and other products, 
as an abrasive, and as a pigment extender 
for paints, Precipitated chalk, the principal 
ingredient in most tooth powders and pastes, 
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is produced by means of chemical reaction. 

With the help of any soluble calcium salt 
and any soluble carbonate, you can demon- 
strate how chalk is precipitated. Calcium 
chloride and sodium carbonate are the 
chemicals generally used commercially. 
Make a warm, dilute solution of each and 
pour one into the other. The white dense 
cloud that forms is finely divided calcium 
carbonate. Allowed to stand undisturbed, 
the chalk will settle to the bottom. It is 
purified by repeated washings and decanta- 
tion. 

Substitute cold, concentrated solutions 
of calcium chloride and sodium carbonate 
for warm, dilute ones, and you can perform 
a curious feat of chemical magic. Mix these 
two with gentle but thorough stirring, and 
the result is a jellylike solid. Continue stir- 
ring for a few minutes, and the mass turns 
into a milky liquid. Let it stand a few 
minutes longer, and the white coloring ma- 
terial settles to the bottom once more as 
precipitated chalk. 

Limestone, one of the most abundant 
forms of calcium carbonate, is the source of 
the millions of tons of “quicklime” (calcium 
oxide) and “slaked lime” (calcium hydrox- 
ide) needed yearly for mortar, plaster, 
cement, and the neutralizing of acid soils. 
The limestone is broken and heated to high 
temperature in huge furnaces or kilns un- 
til carbon dioxide is driven off. 

You can duplicate this with a chip of lime- 
stone or marble and a Bunsen flame. Twist 
a piece of iron wire around the chip and 
hold it in the hottest part of the flame for 
several minutes. Then dip it into water 
containing a drop of phenolphthalein solu- 
tion. The chip turns pink and colors the 
water, indicating that the neutral stone has 
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Cold, concentrated solutions of sodium carbonate 
and calcium chloride form a jelly, as at right. 
Stirring liquefies the mass and precipitates chalk 


become an alkali. Driving off carbon diox- 
ide changed the calcium carbonate into cal- 
cium oxide; then water in turn changed 
calcium oxide into calcium hydroxide. 

The last compound, cheapest of all alka- 
lies, is made by carefully adding water to 
quicklime until visible reaction stops. Pure 
calcium oxide will combine with about 30 
percent of its own weight of water. Con- 
siderable heat and steam are produced in 
the process, and finally the calcium hydrox- 
ide collapses as a fine powder. Mortar is 
made by mixing slaked lime and water with 
sharp sand. It is hardened first as the 
water evaporates, and then during slow 
chemical change in which carbon dioxide in 
the air transforms the hydroxide into hard 
calcium carbonate. 

Limewater is made by 
shaking a little slaked lime 
in water and filtering off the 
undissolved lime. To test for 
carbon dioxide, blow into the 
solution through a tube. It 
becomes milky as insoluble 
calcium carbonate is formed. 
Continue to blow, however, 
and the solution clears again 
because excess carbon dioxide 
changes the carbonate into 
soluble calcium bicarbonate. 

The fact that calcium car- 
bonate dissolves in water 
containing excess carbon 
dioxide accounts for giant 


Heating in a flame drives carbon 
dioxide from a chip of limestone 
or marble, leaving calcium oxide 
(quicklime), an alkali that turns 
pink in phenolphthalein solution 
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"Temporary" hard wa- 
ter often contains cal- 
cium bicarbonate, 
picked up from car- 
bon dioxide in the air 
and limestone. Tem- 
porary hardness is 
easy to get rid of by 
simply boiling water 


Boiling liberates part 
of the carbon dioxide, 
and calcium carbon- 
ate is precipitated. 
After a short while, | 
the new compound 
will settle on the bot- 
tom, leaving the water 


limestone caves, the stalactites and stalag- 
mites that “grow” in them, and certain types 
of “hard” water. Water containing carbon 
dioxide from the air and running through 
fissures in limestone rocks dissolves minute 
portions of the rocks. After centuries, the 
fissures grow into tunnels and then into 
caves. Iciclelike stalactites of stone hang- 
ing from the roofs of such caves are caused 
by the seeping through of water containing 
calcium bicarbonate and the subsequent 
evaporation, which leaves solid carbonate. 
Water containing dissolved calcium bi- 
carbonate is called “temporary” hard water 
because the “hard” calcium can be removed 
simply by boiling. Make temporary hard 
water by bubbling carbon dioxide gas (gen- 
erated by the reaction of any carbonate 
- or bicarbonate and acid) through limewater 
until the water has become white and then 
clear again. Boiling then drives off excess 
carbon dioxide in the calcium bicarbonate, 
precipitating calcium carbonate. Left to 
stand, the white carbonate settles, leaving 
the water free from calcium, or “soft.” 
sprinkle precipitated chalk (calcium car- 
bonate) into a dilute solution of the desired 
acid until carbon dioxide stops bubbling, 
and you can make any calcium salt you 
need. With hydrochloric acid, the salt in 
solution is calcium chloride. Evaporate the 
water, and the compound forms needlelike 
crystals, which when heated in an evapo- 
rating dish become dry calcium chloride with 
an amazing affinity for water. This dehy- 
drated calcium chloride is used in the labo- 
ratory to dry gases, and in damp cellars 
and closets to remove excess moisture from 
air. It is sprinkled on roads, tennis courts, 
and in the subways, to lay dust by keeping 
the earth damp with absorbed moisture. 
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completely "soft" 


Vast deposits of calcium sulphate occur 
in nature as gypsum—a dihydrate in which 
two molecules of water are combined with 
each molecule of sulphate. When gypsum is 
carefully heated to between 120 and 180 
deg. C., three fourths of the water of crys- 
tallization is driven out, leaving a hemihy- 
drate. This is “plaster of Paris," made first 
of gypsum from the slopes of Montmartre. 

"Set" plaster can be changed back to 
plaster of Paris and made to set over again. 
Powder a little hardened plaster, spread it 
thinly on a can cover, and heat it in an oven 
for 10 minutes at 120 to 180 deg. C. Let it 
cool and mix it with water to make a stiff 
paste and in 20 minutes it will be rigid 
again. 

Despite its name, household ''chloride of 
lime" is vastly different from calcium chlo- 
ride. It is technically calcium hypochlorite, 
a compound made by passing chlorine gas 
over thin layers of slaked lime. Put 10 
grams granular manganese dioxide in a 
flask, as shown in the setup on page 184; 
add 25 ml. concentrated hydrochloric acid. 
Spread a thin layer of calcium hydroxide 
along the side of the horizontal test tube. 
Arrange a small inverted funnel so that 
its mouth barely dips below the surface 
of a dilute solution of sodium hydroxide 
(ordinary lye will do) in the beaker. This 
latter will absorb most of the excess chlo- 
rine and keep the gas from the room. 

Heat the acid in the flask very gently, 
never allowing it to boil. Greenish chlorine 
gas soon pours into the test tube. Part 
reacts with the lime, while the remainder 
is carried into the sodium hydroxide solu- 
tion below. After several minutes you get 
a calcium hypochlorite powder as effective 
as the household disinfectant and bleach. 
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REVERSING THIS MARKER 
so that either two or three 
prongs scratch the soil makes 
it possible to mark narrow or 
wide furrows when setting out 
vegetables or other small 
plants. Fir or similar stock, 2" 
by 4", is suitable for the con- 
struction of the marker—made 


and has sufficient strength to 
mark the soil deeply. The 
cross bar by which the tool is 
pulled can be made from an 
old broom handle,—R. S. W. 
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MASS POTATO STORAGE is being accom- 
plished by an organization of young Utah 
farmers who designed and built one of the 
largest storage cellars in their state. The 
structure, 40’ by 300’, is wide enough for a 
truck to enter and unload. Lining it are 40 
bins, each having a capacity for 500 sacks 
of spuds—a total of 20,000 sacks. Pine poles 
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ULTRAVIOLET RAYS reduce poul- 
try mortality by as much as 68 
percent, according to carefully con- 
trolled tests made at breeding 
farms by Dr. Harvey C. Rentschler, 
director of the Westinghouse Lamp 
Division Research Laboratories at 
Bloomfield, N. J. Lamps that gen- 
erate these bactericidal rays are 
placed along the walls or ceilings 
of feeding houses and hatcheries to 
affect the greatest open area. Be- 
sides lessening the infectious or- 
ganisms in the air, the lamps di- 
minish fungus and mold producing 
mycosis and brooder pneumonia. 
Small, continuous amounts of Vita- 
min-D wave lengths radiated by 
these lamps proved as effective for 
promoting growth as the method 
of using short, high intensities. 
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were used for the supporting members and 
rafters, the latter being covered with or- 
dinary willows cut from the river bottoms. 
On top of these was piled wheat straw to a 
depth of 3', and above this insulation 6" of 
dirt was spread and tamped down. Venti- 
lators for the storage house were spaced 
along the roof. 
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Henry Ford's railroad for shuttling arriving and departing cars through the Rouge plant includes 100 
miles of track and 21 locomotives, of which this 1,000-horsepower Cooper Bessemer is the largest 


The "Fireless Cooker" is a locomotive without a fire- 
box. lt is charged at an open-hearth steam line 
with 200 pounds of pressure to haul ingot molds 


Rusted-out steel cars are rebuilt by the Rouge plant 
from the wheel trucks up. The plant also repairs the 
cars of other lines and services its own locomotives 


"Tom Thumbs" are miniature Diesel locomotives 
used inside buildings and for pulling flat cars load- 
ed with dies. The Rouge Railroad has 10 Diesels 
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Henry Ford’s 


Railroad 


NRY FORD is the owner and operator 

of a railroad. At the Ford Motor Com- 
pany’s Rouge plant, all the incoming and 
leaving cars are shuttled between points 
within the plant limits with Ford railroad 
equipment manned by more than 400 em- 
ployees. Eleven of the 21 locomotives are 
powered by steam, while the other 10 are 
the Diesel-electric type. Besides the locomo- 
tives, there are hundreds of units of rolling 
stock, including steel hoppers, gondolas, flat 
cars, tanks, and dump cars. Plant shops re- 
build the cars of the Rouge line and other 
roads, and service their own locomotives. 
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American Cork Is Made 
from Douglas Fir Bark 


| ORK found in the bark of Douglas fir 

trees will be used to compensate for the 
lack of imported cork. 'The first cork-pro- 
ducing plant is near Seattle, Wash., where 
the product will be made available for bot- 
tle-cap liners, life preservers, and insulating 
materials. Processing the cork for commer- 
cial use, developed from unpromising begin- 
nings (P.S.M., Jan. '43, p. 110) by Bror L. 
Grondal, professor at the University of 
Washington, consists largely of steeping the 
raw cork in a weak ammonium hydroxide 
solution, washing and drying several times, 
grinding, and screening. 
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Prof. Bror L. Grondal, of the University of Wash- 
ington's department of forest products, examines 
a sample of the cork that has been freshly ground 


At near left is Mediterranean cork magnified 660 
times. Shown at far left with the same magnifica- 
tion is American cork, its cells partially collapsed 


Functional Dwellings Help Regulate Their Own Temperature 


ONCEIVED and built by George F. 

Keck, Chicago architect, the house pic- 
tured below is one example of the patterns 
architecture may follow when buildings be- 
come purely functional. Features of these 
houses include flat roofs that carry a layer 
of running water for cooling, and overhangs 
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above the windows so placed that during 
midsummer the sun does not shine directly 
into the house, but in winter sends its warm 
rays in at nearly right angles. The orienta- 
tion of the house is with reference to obtain- 
ing maximum advantage from both the light 
and heat of the sun. 
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Damage to Ax Handle 


DAMAGE to an ax handle, which is most 
likely to occur just behind the cutting edge 
of the head, can be prevented by a guard 
cut out of a piece of sheet metal to the shape 
shown in the drawing above. Punch four 
small nail holes near the edges, and then 
bend the piece almost double so it will fit the 
contour of the ax handle. 'The guard is then 
nailed in place on the handle with small 
brads.—JOHN A. DEHAAN. 


EMERY CLOTH 


MARK GRADE 
ON EMERY CLOTH 


Convenient Emery "Stick" Has 
Four Grades of Abrasive 


FOUR grades of emery cloth glued to a 
12" piece of 1" by 1" wood stock will give 
you an emery “stick” that will be found use- 
ful in model making as well as in other small 
jobs in the home workshop. Whittle a han- 
dle on one end of the stock, and then glue 
the emery cloth to the four sides in 1" 
strips, marking the grade of each side near 
the handle. When a piece becomes badly 
worn, it can be removed by soaking in water 
if ordinary glue was used.—R. E. 
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Machinist's Parallel Clamp 
Serves as Lathe Dog 


WHEN available lathe dogs will not fit a 
job in hand, an ordinary parallel clamp and 
a short piece of stock of the same diameter 
as the work can be used instead. Put the 
end of the workpiece near the faceplate be- 
tween the arms of the clamp and between 
the screws, as shown in the drawing, slip 
the short piece of stock in the faceplate slot 
and also between the clamp arms, and tight- 
en the clamp evenly on both pieces. If the 
diameter of the short piece is too large to 
go into the faceplate slot, an end must, of 
course, be turned down to fit before it can 
be used.—ROBERT H. DALTON. 
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Simple Repair Mends Break 
in Pocket Steel Rules 


WINDING steel rules that have broken off 
near the winding spring can be put back 
into service by a simple repair. Discard the 
short broken piece at the spring end; then 
square off the break on the long section by 


snapping it sharply with a pair of pliers, | 


and make a new slot by bending the piece 
near the end and holding it to the edge of a 
grinding wheel. Keep the slot small or it 
won't — the stud. 
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Wire Loop Forms Fruit Picker 


APPLES, peaches, and other fruit can be 
picked easily from a tree where it grows out 
| of reach when a simple device like that 
| shown below is used. The picker consists 


tied securely to a broomstick or pole. A 10- 
lb. flour or sugar sack sewed to the wire 
catches the fruit as it falls when the notch 
at the far end of the loop engages the stem 
and pressure is exerted. Several pieces can 
be caught in the sack without being bruised 
or injured.—I. H. WALBRIDGE. 
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Stoppers Fixed to Workbench 
Keep Model Cement Handy 


SHARPENED \ CELLULOSE 

DOWEL CEMENT 
FOR 

LARGE TUBES 


WORKBENCH Hy; 
7222722222222; Le 

PINS and nails from which the heads have 
been removed can be driven at an angle in 
the bench to serve as stoppers and holders 
for tubes of model-making cement. They 
should be chosen in sizes to fit the opening 
of the tubes so as to provide a seal when 
the cement is not being used. Dowels of 
small diameter, glued into holes in the bench 
and sharpened at the top, may be used for 
tubes having large openings. Place the 
stopper-holders where they will keep often- 
needed tubes convenient.—MORTON LEWIS. 
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of heavy wire bent to the shape shown and | 


WIRE BENT TO SHAPE 


Lake Created in Living Room 
for Home-Movie Background 


FRAGMENTS of thick glass—the thicker 
the better—immersed in a shallow pan of 
water will give you an interesting shim- 
mering-lake background for home movies 
of your characters in summer or sports cos- 
tumes. Simply direct a spotlight on the pan 
of water and glass fragments so it will be 
reflected on a white screen as indicated in 
the photo above. Arrange your characters 


so their action will take place in the fore- 
ground, and direct your camera to catch 
them against the shimmering refiection on 
the screen, making certain not to include 
any of the props within the camera range. 
This is a professional trick that gives the 
effect of real water in the projection. 
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Grinding Job Adds Extra Life 
to Worn Bicycle Sprocket 


WHEN your bicycle begins to pedal hard 
because of wear on the sprocket teeth caused 
by the chain, you can put off installing a 
new sprocket for some time by grinding off 
tne rough humps so that the chain will 
again act smoothly and quietly. If you have 
a small portable grinder or a flexible-shaft 
tool, the sprocket need not be removed from 
the bicycle while grinding the teeth to a 
free-running outline.—L. R. GERBER, 
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Where There's Smoke— 


falling into enemy hands in case of strategic 
retreat. 

Smoke was originally used primarily for 
defense, and it is still used for that purpose 
at times. Smoke pots or generators can 
blank out whole cities in a matter of minutes. 
And in moonlight, certain types of smoke 
create the illusion of water when seen from 
the air. Along the Mediterranean this fact 
was used a good many times to confuse the 
German bombers. One port was 'smoked 
out" so effectively that from the air it 
seemed that there was a huge harbor where 
the city should have been. By laying a 
decoy smoke screen of different color some 
distance away, our chemical artists tricked 
enemy bombers into dumping all their 
bombs onto an uninhabited hillside. The 
ruse was so effective that one German 
bomber pilot, when shot down and captured, 
would hardly believe his eyes when he was 
shown the target city, untouched by bombs. 

Our forces have used smoke in every 
landing operation, both in Europe and in the 
Pacific. Different terrain calls for different 
methods, but smoke screens can be laid by 
planes using either spray tanks or bombs, 
by PT boats dropping smoke pots, by mor- 
tars or other artillery, or by smoke pots 


200-Foot-Long Color 


although it may be somewhat distorted in 
dimension. 

Everything is calculated in advance. The 
pilot carries with him a chart which is keyed 
to the focal length of his particular camera 
lens. It shows him at a glance the correct 
speed at which the film must move for a 
given altitude and air speed. He sets the 
variable speed mechanism of the camera ac- 
cordingly. A special slide rule shows him 
the correct width of slit opening, as deter- 
mined by these other factors. Now he is 
ready to make his run over the target. In 
practice, these photo pilots shoot lengths of 
film in bursts, starting and stopping the 
camera as they find the subjects they want 
to shoot. 

They can use up a lot of film in a hurry 
on an actual mission, especially if they fly 
very low, for it is then that the film must be 
speeded up to the highest rate. 

The low-flying reconnaissance flier de- 
pends entirely upon speed and skill to come 
through his dangerous missions alive. The 
fastest pursuit ships are used for this duty, 
and they are made even faster by stripping 
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( Continued 


and generators on land. Smoke bombs 
dropped from the air can blank out particu- 
lar areas, smother defensive fire, and still 
leave an objective open and unclouded for 
our attack. Such tactics have been used re- 
peatedly against the Japs with good results. 

Both experiments and experience have 
shown that hand weapons as well as anti- 
aircraft and artillery are almost useless 
when smoked over. In test firing it was 
found that marksmen under smoke made 
less than three percent of their possible hits 
on & known target. Marksmen firing into 
smoke at known targets, on the other hand, 
made 12 percent of possible hits. That 
clearly shows the advantage with the at- 
tackers when smoke is laid on an enemy 
stronghold. 

Furthermore, experience has shown that 
white phosphorus, the best of all smoke 
producers, has vital antipersonnel action. 
In the Pacific particularly, a few white 
phosphorus bombs will clean out almost 
any Jap artillery installation long enough 
for effective ground action. The boys who 
have been there have no illusions. “Smoke 
‘em out with WP,” they say, “and then 
things begin to happen. Chemical Warfare 
opens the door when the going gets tough." 


them of guns and any other equipment that 
can be dispensed with. The photo pilot is 
not expected to fight. He is expected only 
to get in, get his pictures, and get out—fast. 
The extremely low altitude is a protection in 
that it helps him to approach his objective 
without very much danger of being detected 
at a distance. 

Bad weather doesn’t bother the strip 
camera much. Army pilots have taken clear 
pictures in a driving rain, flying at 300 miles 
an hour at a 100-foot altitude. The ability of 
these cameras to “stop” action is also rather 
remarkable. An action, for instance, that 
would require an exposure of 1/2,000 of a 
second for the conventional camera can be 
stopped by these cameras with an exposure 
of as much as 1/200 second. 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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WRIGHT POWERS THE TONNAGE O F T H E 


The real payload is the full load 


Let’s be realistic. Many have prophesied, ourselves included, 
the future vastness of air transportation. The industry well 
knows its great possibilities. But the most pressing problem 
in aviation will be to make sure that all transports, large and 
small, fly full. 

The full transport is the key to expansion because it pro- 
vides that margin of profit which makes possible reduced rates 
—and, in turn, more business. First class mail by air, the 
opening up of new cargo possibilities, the establishment of 
feeder service, faster schedules and more economical operation 
are goals which will provide increased public usefulness and 
acceptance. All are within reach and can be made actualities 
of the near future. 


As an engine manufacturer, our contribution is operating. 


economy. The aircraft designer can rely on Wright engines 
to operate on less fuel and cost less for maintenance. And be- 
cause they weigh less than comparable powerplants, they pro- 
vide a profitable payload bonus. Wright Cyclones pay their way. 


Cyclones Save 3 Ways 
LESS WEIGHT—MORE PAYLOAD 


LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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)EMEMBER the private thrill of showing 
'em the color of your exhaust smoke 
when the light flashed green? 


The fact that such "jack rabbit" starts and 
sudden stops wore tires 3 times as fast as 
normal didn't seem important then. 


Today it is important! The rubber crisis is 
not over. Reserves of natural rubber are 
dangerously low, and there are not nearly 
enough synthetic tires to go around. Your 
tires must s/7/] be conserved, cared for, made 
to list as long as possible. 


Compared to the job American boys are doing 
across both oceans, it's no great sacrifice to 
give up "jack rabbit" starts and sudden stops. 
It's not difficult to avoid hitting curbs, bumps 
and ruts. Keeping tire pressure up to 32 
pounds, and having small cuts and bruises 
repaired before they do real damage isn't 
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really much bother. And all it takes is a little 
will-power to keep your speed under 35. 


Yet, there’s scarcely any single war contribu- 
tion you can make that is more important 
today than observing those simple tire-sav- 
ing precautions! The Battle of Rubber and 
Transportation is NOT won. Do your part 
—let your independent tire dealer help you. 
* * * 
REMEMBER WHEN you were stranded out in the 
country with a flat and no spare? Remember the 
INDEPENDENT tire dealer who left his dinner 
table to fix it for you? Owning his own business 
gives a man a powerful incentive to provide 
better service and better values. That spirit of 
Independence has always created good living 
and good jobs that have made Americans the 
envy of tbe world . . . and Seiberling believes 
that it can keep on doing it. That's why in tbe 
future—as always in the past—Seiberling Tires 
will be sold by Independent Dealers only. 
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f Wartime manufacturers of Bullet-Sealed Tubes and Military T Tires for our armed forces * Bullet-Sealing Gasoline 
at Li ug * Rubber Floats, Boats and Pontons « Rubber Parts for Gas Masks, Airplanes and Tanks. Also makers of 
and Tubes for passenger cars and trucks * Sealed Air Tubes * Rubber Heels, Soles and Mechanical Goods. 
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Enemy-Owned Property  ccontinuea from page 66 


In this process, he has taken over breweries, 
a tobacco factory, an airplane and a bomb 
factory, besides many others. 

The Custodian's office also became the 
owner of all enemy-owned patents and ap- 
plications for patents. These fruits of the 
enemy’s research and inventive genius may 
possibly be more valuable to us than all the 
other property seized, if we make full use 
of them. They are offered for license to 
American citizens at $15 each for the life 
of the patent, but nobody can obtain an 
exclusive license. It is the purpose of Cus- 
todian Crowley to see to it that all of these 
45,000 inventions are made freely available 
to everybody. One purpose of this policy is 
also to prevent the enemy nations from re- 
gaining control of them again after the war, 
as happened in many cases after the last 
war. There will be few single ownerships 
under these conditions of license, and it will 
be difficult for anyone to obtain a monopoly. 

About 2,000 of these patents and applica- 
tions have been licensed to Americans, and 
there are nearly 10,000 applications for 
licenses now pending. Five libraries, open 
to the public, contain all of the patent 
papers and applications. They are in Wash- 
ington, New York, Boston, Chicago, and 
Portland, Ore. There is a librarian in charge 
of each to assist interested persons in find- 
ing what they want. 

Every classification of the Patent Office is 
represented in these foreign inventions. Tne 
largest list is under the heading of radiant 
energy, which includes radio, television, and 
electronics in general. There are nearly 
2,000 foreign-owned patents or applications 
in this field, for the Germans especially 
have gone in strong for this line of research 
and invention. Government agencies, of 
course, have studied these and other classi- 
fications pretty thoroughly, but nobody 
believes this hunting job has been finished. 
Whether we have found out things from 
the enemy that we didn’t already know is 
a question that is not being answered, for 
obvious reasons. 

Persons living too far away to visit these 
libraries can start their research by send- 
ing to the Chicago office for lists of classi- 
fications. By succeeding steps they can 
learn the numbers of patents that interest 
them and obtain the copies from the Patent 
Office in Washington. 

Everybody knows that the Germans have 
been especially aggressive in the chemical 
field. The fruits of their labors are con- 
tained in these patents. Some of these now 
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available to Americans at $15 may have 
cost hundreds of thousands in research and 
experimentation. We know the Germans 
have been abreast of us in development of 
plastics, possibly ahead of us in some re- 
spects. There are over 700 plastics patents 
in this list, about 600 on photography. 

We took over 200 patents belonging to 
Jasco, a subsidiary of the great I. G. Farben 
concern. Of these, 58 cover synthetic rub- 
ber. There are steel patents from Krupp, 
camera and optical patents from Zeiss-Ikon 
and Leitz, aircraft-instrument patents from 
Siemens, and so on. 

We also took possession of all copyrights 
on books and music held by enemy na- 
tionals. Among these, the most important 
at present are German technical books, 
which are being reprinted by American 
publishers in order to disseminate the 
enemy’s knowledge as widely as possible— 
to use their own brains against them in the 
war. A German encyclopedia of organic 
chemistry is being printed now by an Ameri- 
can firm. This 59-volume work by Friedrich 
Konrad Beilstein cost $2,000 when the Ger- 
mans held the copyright. It is now sold 
for $400. 

Control of music copyrights has given the 
Custodian's staff many a headache. It be- 
came their duty to collect royalties on the 
publication and playing of countless pieces 
composed by foreigners. They are collect- 
ing regularly on “The Merry. Widow,” 
"Blossom Time," “My Man," “When Day 
is Done," and other works. This money is 
added to the big sum being piled up in the 
U.S. Treasury through the many activities 
of the Alien Property Custodian. What will 
be done with it remains to be decided after 
the war, and this is not the Custodian's re- 
sponsibility. He has enough in administer- 
ing and liquidating the multitude of foreign 
properties that have fallen into his hands.— 
GOLD V. SANDERS. 


To bring the date when POPULAR SCIENCE 
MONTHLY goes on sale closer to the date on 
the cover of the magazine, the August 1944 
issue will be published on July 19 and the 
September issue on August 30. Thereafter, 
each issue will be published on or about the 


first of the month that is shown on the cover. 


Subscribers will not lose by this adjustment 
of our publication date, as each will receive 
the full number of issues to which his sub- 
scription entitles him. 
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to the stores and markets regularly be- (Continued from page 114) 


cause AC Spark Plug reliability keeps quarters at night, and no one slept much. 
But no one complained. As destroyer men, 
they knew they were in the thick of things. 
That's a destroyer's mission in life. Be- 
vital trucks save gasoline and lengthen the | sides, Navy men traditionally gripe only 
— ~ — — | when they have time on their hands. 
We drew our first blood while we were 
| returning to base from a night sortie. A 
two-engine Jap bomber (we came to know 
the type as '"Bettys"), apparently complet- 
ing a dawn reconnaissance mission over 


Millions of tons of America's food : 
the trucks in service. Owners of those | 


life of their spark plugs by having plugs 


cleaned and adjusted every 3,000 miles. 


NU igi We tee MM | Guadalcanal, crossed our course ahead. In 
di GER Boxe EL | a matter of seconds it was in flames. For its 
B Mer de first kill, the Radford’s main battery fired 

ad ww ume E ys twice. The second time we scored a direct 


hit. The plane crashed. The gunnery officer 
and I picked up the pilot and his observer in 
a boat. Both were dead. 

The squadron to which the Radford was 

ue i {CN ptem attached kept a weather eye on the blue- 
EV o "* "sr om green waters for a sight of the Tokyo Ex- 
NC E" UR B m — press, but we did more than prowl. The 
"VL. 7084 MAE Radford helped clear the way for the 

~~ "Wim" | Marines in the final phases of the conquest 
“es, | of Guadalcanal by shelling Japanese posi- 
tions on reverse mountain slopes, inacces- 
sible to the fire of land batteries. Again 
that demonstrates the versatility of the 
destroyer and the perfection to which bom- 
| i? S 3 bardment of land objectives from the sea 
BD — CU )j . has been brought. In the Battle of Sicily, 
» destroyers actually helped knock out mov- 

ing German tanks. 

It was at this period, too, that training 

— EU. | was perfected for the bombardment of 
a Mos Jm ed Munda airfield on New Georgia Island and 
k e r the Vila Plantation on Kolombangara that 
included an airfield. The Radford shelled 
Munda once and Vila twice. Vila really was 
a staging point for the large Munda airfield. 
WEN 3 In all these operations the crew was told 
Ee oe | ' jn advance by the captain what the mission 
ao ee : was. He supplied as much detail as it was 
practical to disclose. I noticed that the 
tension in the crew was high before the 
action began, but, once we were in it, every- 
one relaxed for the job at hand. 

Then, one day, the Radford received word 
to join a task force under Admiral Ains- 
worth and proceed up “The Slot'"—the neck 
of water between New Georgia and Santa 
Isabel. The Tokyo Express was abroad 
again. But we needed ammunition and fuel. 
We doubted whether we could get supplied 
in time to participate. 

| The crew fell to. It always did. This 
meant a chance to participate in à major 
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UP TO ONE GALLON 
OF GASOLINE IN TEN 
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| _| engagement. Destroyer men love a fight. 
DO MORE THAN BEFORE — BUY WAR BONDS NOW | (Continued on page 198) 
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UVIARG! 


a G-E 


... Generol Electric Research 


It's calle 


announces a potent new germ-killer 
to make the magic of ultraviolet 
energy available for a healthier 
postwar world ...to bring the germ- 


killing powers of sunlight indoors. 
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After exposure 


Short-wave ultraviolet energy from this 15-watt G-E Uviarc 
kills disease-producing germs wherever they can be reached, 
While the Uviarc looks much like the G-E Fluorescent 
lamp, its chief output 1s ultraviolet energy instead of light. 
Properly designed fixtures, correctly installed, are essential to 
a votd tbe direct exposure of eyes and skin of persons in tbe room. 
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$ 


This little General Electric Uviarc will kill the disease- 

roducing germs in this jar of infected water in 
hs than a minute. Àn 8-watt Uviarc will disinfect 
water at the rate of 100 gallons per hour. Suc^ 
irradiation leaves no taste. 


Bogen 
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One 30-watt General Electric Uviarc will kill 90% of the 
disease-producing germs in 700 cubic feet of air in one 
minute. It will effectively disinfect air in a room 10x10x20 
ft. every ten minutes. In larger rooms, such as this experi- e —— B cc E 
mental schoolroom, more than one Uviarc is used. The General Electric Uviare will be available for exten- 
sive use in approved equipment for disinfecting 

| | air as, for example, in cabinets for storing steril- 

BUY WAR BONDS AND HOLD THEM ized bottles and other equipment for babies. 
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General Electric makes tbe Uviarc but does not make fixtures for its use. For an illustrated folder 
giving further information write General Electric Co., Division 166-PS M-7, Nela Park, Cleveland 12, Obio. 


GENERAL (2 ELECTRIC 


Hear the General Electric radio programs: "The G-E All-Girl Orchestra", Sunday 10 p. m. EWT, NBC; "The World Today" news, 
every weekday 6:45 p. m. EWT, CBS. 
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GIVING A MACHINE 
THE BREATH OF LIFE 


Photo courtesy 

Fawick Airflez Co. 
- n e C m 
E 


In BUILDING precision machin- 
ery, it is usually the combination of trained mind, 
skilled hands and right file that provides the 
final assurance of good performance. 

No single type of tool has yet been discovered 
which can be applied with greater versatility 
toward “making things work” than files. Their 
production is an “industrial art" which can well 
be a tool manufacturer's sole business. 

For 80 years Nicholson has been making files 
and nothing else. Nicholson devotes its field 
studies wholly to files for industrial production, 
sharpening tools and implements, working dif- 
ferent kinds of metals and other materials. 

So, when you ask your hardware or mill-supply 
dealer for a file for a specific purpose, you can be 
sure that in Nicholson or Black Diamond brands 
you can obtain exactly The right file for the 
Job—under the guarantee of T'welve perfect 
files in every dozen. 

FREE BOOK, “FILE FILOSOPHY.” For production heads, 


foremen, mechanics, repair and machine shop operators. Shows 
scores of regular and special-purpose files. 


NICHOLSON FILE CO., 19 Acorn SL, Providence 1, R. I., U. S. A. 


(Also Canadian Plant, Port Hope, Ont.) 
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"| Like Destroyers” 


(Continued from page 196) 


I don't mean to say that the men of other 
types of warships don't love a fight, too. 
But destroyer crews spoil for a fight. The 
crew of another destroyer helped us get 
ready. Admiral Ainsworth meanwhile had 
canceled the order for us to join his forces. 
He didn't think we could make it. 

As his force was steaming up The Slot, 
we joined it. Admiral Ainsworth signaled, 
"Glad to have you along." His destroyer 
Screen, commanded by Captain McInerney, 
was rather meager. 

At about 1 a.m. we made contact. There 
were, we believed, nine ships in the enemy 


.| force. They were leaving Kula Gulf, sup- 


posedly heading back for their base in 
Bougainville area. 
Our cruisers opened fire. Our destroyers 


| followed immediately. In the pitch black- 


ness the enemy traded torpedo spreads with 
us. The gunfire on the Radford was so 
heavy that the white-yellowish mushrooms 
of fire at our gun muzzles blinded us to the 
enemy's counter fire. Enemy shells splashed 
around us. Several torpedo wakes were 


| reported. It was easy to see them because 
| the water in that area is phosphorescent. 


Finally the Helena was hit. We didn't 
know it then. She showed no evidence of 
distress. There had been no explosion, no 
flame. The gallant cruiser kept firing. In 
fact, she went down with all her guns 
blazing. It was said that we sank five 
Japanese ships and that the Helena herself 


| accounted for the one that mortally wound- 


ed her. We discovered the Helena’s plight 
only after a prow was sighted, sticking up 
out of the water. Admiral Ainsworth dis- 


patched the Radford to investigate. 


"I am sorry to report," we signaled, “it 


| ls Five Zero." 


The remainder of the enemy force had 


| fled. But now we had a critical problem on 


our hands. In the water, heavily scummed 
with oil, floated hundreds of men, most of 
the Helena’s complement. They had to be 
rescued if possible. The Japanese were 
known to have a force of planes in the 
Shortland area, a bare 60 miles from Kula 


| Gulf. 


The Admiral detailed the Radford to the 
rescue work, with another destroyer, the 
Nicholas, commanded by Commander A. J. 
Hill and with the squadron commander, 
Captain McInerney on board. The rest of 
his force he turned toward his base. We 
started our job. 

It was slow, painstaking labor. In ones, 

(Continued on page 200) 
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What a pleasure to drive a car 
that has MARFAK chassis lu- 
| | 7 7 0. Af, brication. Your car is quieter, 
wy SS” ANN : Lf smoother, easier to handle. 
VM | j Ñ CY PE MARFAK is always applied by 
chart, never by chance. Elimi- 
nates the possibility of missing 
a king pin or a control arm lu- 
brication fitting. And with each 
MARFAK job you get a stem- 
to-stern check-up of every point 
of wear, every point of adjust- 
ment. Your Texaco Dealer 
turns your car out feeling years 
younger! Ask him to give your 
-car that "MARFAK feeling"— 


tomorrow ! 


THE TEXAS COMPANY 


= 


4j- TUNE IN: FRED ALLEN every Sunday night. 


See your local newspaper for time and station. 
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TODAY... AND IN 


THE DAYS TO 
COME 


Out of the war's testing cauldron has 
come no finer life saving device than the 
Switlik, American-designed and thoroughly 
proven SAFE-T-CHUTE. x x ox X 
Born of the many years of practical expe- 
rience to Stanley Switlik and developed to 
its present high standards through the 
genius of Switlik Engineers, there can be 
no better testimony to the efficiency of 
SAFE-T-CHUTE than the praise of the 
famous Caterpillars, that group of airmen 
who have bailed out but who go back 
"upstairs" with confidence, because of 
their faith in their SAFE-T- CHUTE.  ;X 
And when the war is won, rest assured 
that Switlik resources will be ready for 
other needs. Just as our output today goes 
to meet War's demands so will the Switlik 
Safety Products tomorrow play an impor- 


tant part in keeping the peace. yx x 4 


Wear a SAFE-T-CHUTE whenever you 
take to the air. [t is truly the "Lifeline of 


the Skies.” ir 3x x 4 wt Xx XX 


NEW educational air-sa fety film 
available for colleges —training 
schools —high schools. yy ¥ 


ALSO write for the informative 
Swithk Parachute Chart and new 
manual. All free for the asking. 


THE MORE BONDS YOU BUY 
THE MORE HOURS THEY FLY 


SWITLIK PARACHUTE COMPANY 


Dept P5 7 TRENTON 7, NEW JERSEY 
Copyright 1941, Switlik Parachute Co, 
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twos, and small groups we pulled the 


| Helena’s oil-sodden men from the sea. Now 


the same man who had given us trouble 
during the Radford's shakedown operations 


| and had drawn a BCD popped into the pic- 


ture again. He already had become an ex- 
pert gunner, drawing from the captain a 
recommendation that he be put on proba- 
tion. Here he justified the captain's con- 
fidence in him. As coxswain of the captain's 


| gig, he repeatedly towed life rafts full of 


survivors to the Radford’s cargo nets flung 
overside for boarding. He stayed on the 


| scene after dawn had forced the destroyers 


to leave, helping men ashore. I am happy 
to say that he himself later was rescued 
from New Georgia Island. 

Three times enemy ships darting out of 
Kula Gulf interrupted our operations, and 
three times we had to trade gunfire with 
them. The last time we were up against 
tough opposition. A Japanese cruiser and 
two destroyers swept out boldly to finish 
us off. Our choice was quick. The Radford 
and the Nicholas engaged them. Struck 
squarely, the cruiser upended and sank. 
One of the destroyers possibly was sunk. 
One was damaged. 

The morale of the men in the water was 
magnificent. It was matched only by that 
of the men who already had been rescued. 
When general quarters sounded at the ap- 


| pearance of the Japanese warships, the 


Helena’s men on the Radford fell to. They 
went to the magazines and handling rooms. 
The ammunition was fed to our guns so 
fast that on the way back to base the 


| Nicholas messag d us: “Where did you get 


your five-inch machine guns?" 

The survivors still in the water kept their 
heads. To help the rescuers find them, they 
co-ordinated their yelling or singing. One 
sailor was sighted swimming. Through a 


| megaphone he was told to swim toward the 


| Radford and he would be picked up. 


"Are you going to 'Frisco?" he called 


| back. "If you're not, I'l wait for the next 


destroyer.” 

The gunnery officer of the Helena re- 
marked as he was being taken aboard, 
spewing oil, '"This is the nastiest ocean I've 
ever been in.” The Helena was the second 
ship that had been shot from under him. 

Some 700 men were pulled from the wa- 
ter by the Radford and the Nicholas, Then 
we had to leave. It had been nerve-racking 
work, with those Jap planes just over the 
horizon. It wasn’t until several hours after 


(Continued on page 202) 


Onc million hours closer to Victory. 
gC __ 
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WORTHY WEAPON 


America's fighter pilots using Allison-powered planes 


are downing the enemy on every battle front. * 
Allison engines by superb performance have 
proved their abilityto take punishment, their 
smoothness to lessen pilot fatigue, their 
economy to provide long range. 
* These engines— worthy 
weapons today — will 
contribute to the comfort 
and safety of the planes 

you will ride in 


tomorrow. : 


id 


POWERED BY ALLISON: 


P-38— Lightning 
P-39— Airacobra 
P-40— Warhawk 
4-36 and P-$1A4— Mustang 


More than 50,000 Allison engines have 
been built for the above planes of the 
U. S. Army Air Forces. 


BUY WAR BONDS 
DO MORE THAN BEFORE 


| GENERAL 
DIVISION OF | MOTORS 


Indianapolis, Indiana 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR—NBC Network 
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HAND 
PLANING 


To cut a long, straight edge or surface, push the 
plane with the grain — in the uphill direction of the 
fibres. Keep the plane straight by pressing down on 
the knob at beginning of stroke and on handle at 
end of stroke. 

It is easier to plane a long straight edge with a 
long plane than a short one. A long plane bridges 
the low parts and does not cut them till the high 
spots are removed. 

DOZENS OF PROVED METHODS ARE COVERED 

IN THE STANLEY TOOL GUIDE 


More than 200 illustrations, with practical in- 


structions covering the use of boring tools, dowel- 


ing jig, spoke shaves, scrapers, planes, marking 
gauge, and other commonly-used hand tools are in- 
cluded in this one book. Send for your copy today, 
25c postpaid. 
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STANLEY TOOLS 

274 Elm St., New Britain, Conn. 

Enclosed find 25c. Please send me the Stanley Tool 
Guide, postpaid. 
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PR a RE des E S PT AE 7 y 


"| Like Destroyers” 


rom page 200) 


(Continued 


we were under way that fighter protection 


| arrived. 


As we steamed into port, the crews of 
the other ships in the task force were top- 
side, lining the rails. Cheering is forbidden 


| by naval custom; but they cheered. That 
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welcome, from men who had gone through 
the battle with us, meant more than any 
decoration that could be bestowed on us. 
There was a lot of nose-blowing among the 
crews of the Radford and the Nicholas. 
Things like that give you a funny feeling 
in your throat. The next day one of the 
Helena’s tough Marine Corps top sergeants 
came aboard to pay his respects to the 
captain and thank him for the rescues. He 
must have been peeling onions. 

That day, too, I noticed something pe- 
culiar about the Radford's bulkheads. On 
one side of the vessel they were smeared 
with oil. On the other side they were clean. 
The explanation finally dawned on me. 
Those survivors who had not been passing 
ammunition for the actions that inter- 
rupted our rescue work had huddled against 
the bulkheads on the one side. 

The Radford participated in the initial 
landing on Rendova Island, when the trans- 
port McCauley was torpedoed, and re- 
ceipted for heavy air attack. It also helped 
escort the initial landing at Rice Anchor- 
age, deep in Kula Gulf. It was quite a show. 
We were shelled heavily from two beaches. 
One of the ships in our destroyer squad- 
ron, the Strong, was sunk. In the midst of 
the action, word came from the radio shack 
that the condition was 'red" on Guadal- 
canal—the island was under air attack. I 
couldn't resist the temptation to send back 
word that the condition was somewhat pink 
in Kula Gulf. 

The day came when Captain Romoser 
was called to other duties. Of course I 
hoped to “fleet up"—to take command of 
the sturdy destroyer. It was with mixed 
feelings that I learned I was to be de- 
tached. Then, suddenly, I was given com- 
mand of a destroyer as much like the 
Radford as another pea in a pod. It hap- 
pened that she had not had an opportunity 
to see action under her captain, Commander 
(now Captain) T. C. Ragan. She was a 
splendidly organized ship and ready for her 
baptism of fire. She got it. 

She was assigned immediately to front- 


| line forces, and, as luck would have it, the 


squadron to which she was attached re- 
lieved the one that the Radford belonged to. 
(Continued on page 204) 
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€ keep your horsepower keen, keep your 
motor clean —with Casite! A clean motor runs 
better, lasts longer and uses less gasoline. 
And milliona of car owners have » proved this 
under Casite's famous guarantee — 


BETTER AND SMOOTHER PERFORMANCE 
OR DOUBLE YOUR MONEY BACK 


You are invited to buy and test Casite on 
the unconditional promise that it must 
improve your performance noticeably or 
DouBLE Your Money Back. 

It's as simple as that! So why not try 
Casite today? It is sold by service stations, 
garages and car dealers from coast to coast, 
and costs only 65¢ a pint. 


THE CASITE CORPORATION, HASTINGS, MICH. 


CLEANS OUT MOTORS + K 
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GUARANTEE 


Add Casite to crankcase and run 
through carburetor according to 
instructions, then drive your car 
100 miles or for 60 days, which- 
ever is first. If not convinced 
that Casite gives you better and 
smoother performance, you get 
double your money back by fill- 
ing out guarantee certificate and 
mailing it to The Casite Corpo- 
ration, Hastings, Michigan. Max- 
imum refund is $1.30 per pint, 
twice the nationally advertised 
price of Casite. 
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COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


Our government makes no compro- 
mise with absolute dependability in 
any product used by our armed forces. 
The fact that Champion Spark Plugs 
are on active duty on every front, on 
land, water and in the air is dramatic 
evidence of the traditional dependa- 
bility which has been their outstand- 
ing characteristic for over thirty years. 
Many exclusive and patented features 
account for their superior perform- 


ance in every type of engine. 


LET'S ALL BACK THE ATTACK—BUY WAR BON 
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WHERE DEPENDABILITY REALLY COUNTS 


Buy War Savings Bonds and Stamps regularly. 


Like Destroyers” 
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The men were restless. They wanted action. 
They were typical destroyer men. 

The crew learned what it meant, soon 
enough, to be under the constant attack, 
day and night, of Japanese airplanes. Or- 
dered to help cover the landing on Vella 
Lavella, an island north of Kolombangara, 
we fought off dive bombers in the daytime 
and torpedo bombers at night. That went 
on not only during the initial landing, but 
also during the subsequent reinforcement 
operations. One dive bomber lifted our 
stern out of the water. 

In helping cover the initial landing on 
Treasury Island, which was a step toward 
the further investment of Bougainville, we 
underwent an air attack by 100 Jap hori- 
zontal and dive bombers. While on the 


| Radford, I had watched a whole squadron 
| of Japanese twin-engine torpedo bombers 


burn on the water as they tried to press 
home a suicide attack, but this was some- 
thing else again. So were the incessant 


| "snooper" attacks by Japanese airplanes 


during the night as we escorted supplies to 
Treasury Island and later to Torokina, the 
beachhead established on Bougainville. 
Before I left my command—reluctantly, 
I assure you—our destroyer had participat- 
ed in several bombardments in different 


| sectors of the North Solomons. Such bom- 


bardment actions seem to be marked by a 
phenomenon peculiar to the air spotting of 
fire results. If we were over or short, the 
pilot in the airplane cruising over the tar- 
get would correct our range. However, if 
we were on target, the only way we knew 
we had the range would be unprintable 


| ejaculations over the radio. 


"Wow," the pilot would say, 'look at 
those blankety-blanks run!" 


Actual Size V-Plug | | | 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Siliimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY e TOLEDO 1, OHIO 
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The World's Most Precious Cargo 


No gold-laden galleon ever carried a cargo half so precious as that of the Navy's sturdy 
LCI (L) Landing Craft. For theirs is the task of transporting to the invasion beachheads 
the cream of American manhood . . . our sons, brothers and husbands whose coura- 
geous efforts are clearing the paths to Tokyo and Berlin. + Defoe men and women 
are putting their hearts as well as their brains and brawn into these invasion vessels. 
Yes, and a full measure of patriotic devotion, too, plus the engineering skill and experienced 
craftsmanship traditional in shipbuilding. Xz Today, Defoe's job is to build sturdy, 
dependable fighting ships of the Navy. But tomorrow, these same skills and abilities will 
be devoted to building just as fine products, at low cost, for peacetime America. Whatever 


Defoe creates then will reflect the same pride we take in our work these crucial days. 


DEFOE SHIPBUILDING COMPANY, BAY CITY, MICHIGAN 


ME M nM E E y n Four White Star Renewal Citations 
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PRECISION WORK 
for TOOL ROOM 
or SHOP 


In tool rooms — meet 
ing the careful, precise 
needs of expert tool 
makers— and on the 
critical war production 
lines, Atlas lathes are 
setting new standards 
of dependable preci- 
sion from compact ma- 
chine tools. Such records 
are possible because 
Atlas tools 
sion-made from start to 
finish, with many new 
operating features. 


War and MRO orders 
take preference today, 
but when those needs 
are filled, be sure to see 
Atlas in action be- 
fore you buy. New cat- 
alogs are ready for 
mailing on request. 


ATLAS PRESS 
COMPANY 
y755 N. Pitcher Street 


XR $ KALAMAZOO 
IAN. 13D, MICH 


are preci- 
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4 TOOL TEAM | 
| for SMALL PARTS: 
MACHINING | 
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| America's “Secret Weapons" 


( Continued 


from page 60) 


have been hastily improvised, and the va- 
riety and sizes of carriages used indicate 
that their plans for these weapons were not 
well worked out. 


At Aberdeen we have more than 4,000 


tons of enemy equipment. Our men defied 


mines, booby traps, and strafing to capture 
it intact; big guns have been seized while 
still hot from firing. When this enemy 
ordnance is submitted to the same test as 
ours on the proving ground, much of it fails 
to stand up. 

Examination of Japanese Army equip- 
ment has convinced us that the Japs do not 
belong in the “big league." They are not 
strong in automotive engineering, they are 
poor artillerists, and the weapons that they 
specifically designed for jungle fighting lack 
firepower. The quality margin between our 
weapons and Japan's will increase as the 
war progresses. 

It is already considerable. When our men 
landed on Attu, the Japs waited for them to 
shoot first, thinking that they must reload. 
The Japs would then carelessly expose them- 
selves only to be picked off by the second 
shot of the quick-firing Garand automatic 
loader. 

Japan made the mistake of arming her 
infantrymen with a .25 caliber rifle. It 
proved inadequate against our infantry’s 
arms. At Tarawa, we found the Japs using 
a new rifle of .303 caliber. .Thus they ad- 
mitted a major error in the caliber of their 
basic weapon. If we were forced to change 
the caliber of ammunition of so vital a 
weapon, we would consider it a very serious 
matter, for there would be far-reaching 
consequences in production, distribution, 
supply, and maintenance. 

German ordnance reflects years of prepa- 
ration for war, and is the best we are up 
against. The more we study the details of 
German equipment, the clearer it becomes 
that this war was planned long before Hit- 
ler, even before the ink was dry on the 
Versailles Treaty. I visited Germany in 
1922 and at their proving ground at Kum- 
mersdorf saw several of the new types of 
artillery weapons under test, in violation of 
the treaty. 

The Germans attained a good degree of 
standardization. They reduced the number 
of component parts and made many of them 
interchangeable. Thus they have been able 
to supply and maintain a great number of 
weapons on the battlefield without waste of 
manpower. 


(Continued on page 208) 
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WATER 


... THE WISE WAY IS 
PERIODIC RECHARGES! 


Ke your battery in tip-top shape by letting 


an experienced Exide Dealer check your 


battery regularly. 


Restricted driving is hard on batteries. Rationed 


mileage keeps them from getting 


a normal charge from the genera- - 


tor, and can cause starting 
trouble unless certain precau- 
tions are taken. 


In many cases, periodic recharges 
are essential, and with them, 
your Exide Dealer puts off the 
day when you'll need a new bat- 
tery. When you must buy, get 
a dependable, long-lasting 
Exide. Buy to Last—Save to Win. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 


Bath tub brewers have the 
bright idea that since water 
weakens strong liquor and robs it 
of its kick, it will do the same thing 
to electrolyte, thereby weakening 
the power of the battery. They say 
not to add water, but don't believe 


i A battery needs special care. 
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"Good tools, like this Disston saw, are mighty 
hard to get these days, except for essential 
wartime uses. | 

“I couldn't get a new one, so I took this old 
rip-saw to my Disston hardware dealer for 
sharpening and repair. He did a swell job on 
it and now it cuts as good as ever." 

That's a smart idea these days. Patri- 
otic, too! Good tools are too precious to waste in 
wartime. Especially a Disston saw, made to give you 
extra long service! Your Disston hardware 
dealer can recondition any high-quality 
saw — and tell you about the possibility 
of securing new tools for essential service. 
HENRY DISSTON & SONS, INC. 

710 Tacony, Philadelphia 35, Pa., U. S. A. 
CONSERVE ALL TOOLS UNTIL 
VICTORY IS WON! 7 
The Disston Saw, Tool and File 
Manual shows you the right way to 
use and care for tools. FREE at your 
hardware store, or write us for your copy. 
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America s Secret Weapons 
(Continued from page 206) 


Furthermore, it seems that they watched 
us closely. When I was in Germany, I saw 
carefully marked copies of Army Ordnance 
and other American publications stacked up 
in the offices of their manufacturers. And 
they still are trying to catch up with our 
developments. They have attempted re- 
cently, for instance, to produce a rifle com- 
parable to our Garand, but have only 
partially succeeded. 

Their industrialists never became as pro- 
ficient as ours in mass production. Their 
manufacturers were so hemmed in by tariffs 
that their peacetime markets were too lim- 
ited for thorough application of mass-pro- 
duction principles. Their factories filled 
great depots with ordnance that was as 
modern as any before the war, but much of 
that equipment now appears obsolescent 
when placed alongside our further-developed 
ordnance. The Germans made the fatal mis- 

take of underestimating the engineering 
flexibility of the United States. 

As our bombing of their factories has 
hampered their production of new weapons, 
the Germans have resorted more and more 
to substitutions and improvisations. They 
have put guns, for instance, on carriages 
that were not intended for those guns. Thus 
they have made use of equipment pro- 
duced in the conquered countries. But make- 
shift weapons break down more often than 
those that are well designed and built, re- 
placements and repairs of ordnance that is 
not standardized become increasingly diffi- 
cult, and the differences between their weap- 
ons and ours become more pronounced. 

Napoleon is supposed to have said that 
"God is on the side of the battalions with 


the bigger cannon." Whether “bigger” re- 


fers to caliber, range, rapidity of fire, 
mobility, durability, or any other character- 
istic, the advantage appears to be increas- 
ingly ours—thanks to the years of hard 
work between wars by our ordnance officers, 
the progress of science, and the flexibility, 
amazing productive capacity, and all-out 
efforts of American industry. 


Super-Duper Bus Design 


THE idea and comprehensive design for 
the “postwar super-duper bus” pictured and 
described on page 88 of the June issue of 
POPULAR SCIENCE MONTHLY should have 
been credited to the humorously imagina- 
. tive engineers of the J. G. Brill Company, of 
: Philadelphia, Pa., builders of the a.c.f. motor 
| coaches. 
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THE KIND OF JOB ELASTIC 
STOP NUTS ARE DOING 


This is how the wing of a DC-3 
transport plane is fastened on— 
with Elastic Stop Nuts, the nuts 
with the red collar so familiar to 
the aircraft industry. The tons of 
plane, crew and pay load depend 
on these nuts for their security. 
All told, this type of plane uses as 
many as 35,000 Elastic Stop Nuts, 
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'This is an Elastic Stop Nut. 


There are more of them on Ameri- 
ca's planes, tanks, guns, and naval 
vessels than all other self-locking 
nuts combined. 


The reason is an Elastic Stop Nut 
holds fast and locks tight without 
any extra locking gadgets. 


It does this because of the elastic 
collar in the top. 


This collar squeezes between the 
bolt threads. It grips both sides 
of the threads. So no amount of 
vibration shakes the nut loose. 


You can take the nut off and put 
it back on, time and time again, 
and it still retains its locking 
effectiveness. This 1s because the 
collar is elastic and “‘comes back." 


Billions of Elastic Stop Nuts are 
in use. And as far as we know, not 
one in a million has ever failed. 


After a while, with the war won, 
you will be able to have these nuts 
with the characteristic red collar 
of ESNA on all the new equip- 
ment that will come. They will 
make it stronger, safer and more 
dependable just as they are doing 
on America’s war goods today. 


ESNA 


TRADE MARK 


ELASTIC STOP NUT CORPORATION OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last 


Union, New Jersey and Lincoln, Nebraska 
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MILLERS FALLS . 


TOOL MAKER for 


the TOOL-MINDED 


It’s an American trait that is helping to 
win the war... this being tool-minded. 
Even though we may not make our liv- 
ing at it, most Americans know how to 
handle tools . . . and demand good tools. 


Tops in tool making for a tool-minded 
nation is Millers Falls. That familiar 
trademark is a guarantee of depend- 
ability, durability and precision. 


Millers Falls-quality line includes 


planes, hack saws, braces, auger bits, 
precision instruments, electric drills, 
hammers, nut runners, sanders, screw 
drivers and grinders — everything for 
discriminating craftsmen. 


FOR EXAMPLE: 
PLANES 


= 
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Answers to the Teasers 
(Continued from page 62) 


Cutting the cloth on the bias (why not?) 
gives the result shawn. Perhaps Grandma 
used her woman's intuition, but any amateur 
mathematician can figure out where to make 


| the cuts. His first question: “What will be 
. the size of the finished square?" Inspection 
shows that the piece of cloth contains two 
squares, one of them 4 units and the other 


8 units on a side. Since no cloth is wasted, 
the area of the final square will be the sum 
of the two smaller areas, 4 squared plus 8 
squared, or 80 square units. The length of 
its side will be the square root of 80, which, 
as its derivation suggests—remember the 
Pythagorean theorem you learned in 
school ?—-equals the hypotenuse of a 4-by-8 


. triangle. Given this helpful clue, a few 


trials show where to cut off the triangles 


| and put them back. 


If you have a bent for making up puzzles 
yourself, many variations of this one can 
be constructed, with all shades of difficulty. 


$9) 
DOO G09x9-. 
OSOOMMO OLIO 
O @©Ox@= 
1944 


2a The solution given is one of many. As 
to method, tentatively arrange digits so 


ll 
in l- [8 
- |O Jr 
Oo |^ jo 


" that a 1 will appear in the thousands of the 
. sum. Then select digits for the units column 


that wil add up to a number ending in 4. 
Finally, shift about the numerals in the 


| eolumns of tens and hundreds until their 


combined total puts a 9 in the hundreds 


| digit of the sum. When everything is now 
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PLUS-FoURs once brought in the low scores. 
And long skirts were the only acceptable 
dress. But all things change. 

Even roller bearings have advanced. 
Tyson's new "All-Rolls" design is recog- 
nized as a vast improvement by users of 
heavy-duty equipment. 


Size for size, Tyson has thirty percent more 
load-carrying rollers—for greater strength 
and rigidity ... for longer life . . . for maxi- 
mum efficiency. 

In Army and Navy equipment —in vital 
industry, transportation, agriculture—the 
big name in bearings today is... TYSON! 


TYSON BEARING CORPORATION, MASSILLON, OHIO E 
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TODAYS |l HEAVY-DUTY BEARING 
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Fix them with 


The Handy Iron Cement 


No home is ever without some little repair wait- 
ing to be made—yet needing only a few min- 
utes time and a little Smooth-On No. 1 to rem- 
edy. And no home should ever be without a can 
of Smooth-On, obtainable at any hardware store. 
Furthermore, every home should surely have the 


FREE 40-page Smooth-On Repair Handbook, | 


that shows so simply and clearly how to stop 
leaks, tighten joints, seal cracks, make innumer- 
able repairs with this indispensable easy-to-use 
iron cement. Steam and hot water pipes, boilers, 
furnaces, radiators, auto crank 
and gear cases; loose screws, 
bolts, handles, casters, pulls, 
fixtures — all repaired effec- 
tively, quickly, inexpensively. 
No heat required, no previous 
experience. 


FREE! 
REPAIR HANDBOOK 
Send for Your Copy 


10 pages of instructions, suggestions, 
short cuts. 170 diagrams. Pocket size. 
Indexed for quick reference. Send 
for your copy now. 


Buy Smooth-On in 
47"O0Z£., *DE., or 
larger cans from 
your hardware store 
or if necessary 
from us. 


Smooth-On Mfg. Co., Dept. 58 
570 Communipaw Ave., Jersey City 4, M. J. 


Please send MY copy of the Smooth-On Handbook, 


Address........ 9 à à4 à a B 5 à B à d à 5 à 5 à * i 
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Answers to the Teasers 
(Continued from page 210) 


| added, a 4 will automatically fall into the 


| 
| 


i 
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tens, and the desired sum of 1944 will result. 


2b Harder than 2a, this number problem 

requires considerably more trial and 
error. Again, many solutions are possible. 
To obtain the one shown, a math shark first 
aimed for about two-thirds of 1944, tenta- 
tively choosing 301x4. With the remaining 
digits, he tried for products adding up to 
about 700 and yielding a total which differs 
from 1944 by a multiple of 9. He selected 
97 x 2, and 85 x 6, being prepared to change 
them if necessary. Adding all the products, 
he came out with 1905, falling short of 1944 
by 36. Before starting over, he noticed that 
he could extricate himself from difficulty by 
changing the 301 in the first line to 310. 
This added just the required 36 to the 
produet and the resulting sum, giving 1944. 


A €. A 


3 Two of a number of possible solutions are 

illustrated. Try as you will, it is im- 
possible to make the shortest tour without 
that curious little diagonal jog at some 
point along the way. Counting the distance 
between A and the nearest dot as one unit, 
the whole circuit requires a minimum of 24 
horizontal and vertical moves, plus the jog. 
This adds up to approximately 25.414 units. 
A path using a longer diagonal, or one that 
crisscrosses, is bound to cover more distance. 


4 Each tack supports one end of each of 

6 brass strips. Since there are 60,000 
strips, this would call for 10,000 tacks. But 
as each strip has two ends, twice as many 
tacks are required. In short, the number of 
tacks needed is about one third the number 
of strips. 


SAVE PAPER—SAVE A LIFE 
Paper is a precious war material, packaging 
food, ammunition, weapons, and blood plas- 


ma. Save all you can to make sure these 
supplies reach our armed forces in perfect 
condition. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will » 
prove interesting and useful to you. | P. 
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New Air Tool Drives "blind" Rivets 
Accurately... Automatically 


Installing "blind" RIVNUTS quickly with precise, 
positive upset while working entirely from one side is 
now possible with the recently developed Auto RIV- 
Driver. Completely automatic, the tool runs a threaded 
mandrel into a Rivnut, upsets it, backs the mandrel out 
and stops the tool. Operators simply press a throttle; 
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make no manual adjustments for any operation. Rivnuts Rivnuts (mfd. by B. F. Goodrich 
are installed 6 to 8 times faster than formerly; rejects are Co.) are internally-threaded tubular 
almost completely eliminated. rivets whichcanbeinstalled“blind"’ 

The tool can be adjusted to upset at any depth required. while working entirely from one 


Once set, adjustment is tamper-proof—every Rivnut is side of the job. 


driven accurately and uniformly. An indicator on the tool 
handle lights when the upset is correct; does not light if 
Rivnut is improperly headed. 


Powered by compressed air, the Auto RIV-Driver weighs 
just 414 pounds; is 914 inches long; balanced for efficient 
handling by women operators. 


You all know that our fighting men need the finest 
quality materials that we here at home can produce. That 
goes for Wrigley's Spearmint, Doublemint and "Juicy 
Fruit" chewing gum, too. Our stock pile of raw materials 
that goes into the making of Quality chewing gum is 
getting lower and lower. Until we can again build up our 


raw material inventory, we are sending all of our limited ^ Automatic action, positive depth 
output of Quality chewing gum to our fighting men and control and visual indicator assure 
women overseas, only. correct and uniform installation of 


2 rivnuts with new Auto RIV-Driver. 
You can get complete information from the Independent 


Pneumatic Tool Co., 600 W. Jackson Blvd., Chicago 6, IJI. Y 120 
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Whats Ahead in Electronics 2 


(Continued from page 73) 


down commercial marine and aircraft equip- 


| ment. This may become a fairly lucrative 
;, field for the small or medium-size radio 
| manufacturer who knows design and, pro- 


ducing in moderate quantities at a reason- 
able cost—say $150 for a complete private 
airplane installation— can consolidate his 
position before the market assumes large 
proportions and the big companies move in 


|! to take it over. 


The magnitude of the postwar market 
for private-aviation radio can be only 


| roughly estimated. In 1941 there were 


about 25,000 private airplanes in the United 


| States. Representative Clarence F. Lea, 


chairman of the House Committee on Inter- 


| state and Foreign Commerce, predicts a 


1,000-percent increase in air traffic by 1950. 
If private airplanes multiply in the same 
ratio, we may reckon with about 250,000 
of them in 1950. Assuming a straight-line 
rate of increase, that represents about 


. 50,000 new private airplanes a year between, 


say, 1945 and 1950. 
In 1941, compared with 25,000 airplanes, 


: 29,000,000 automobiles were licensed in the 


United States. That is what you call a 
mass market. 'There are now 60,000,000 
broadcast receivers and 31,000,000 “radio 


| families"; that, too, is a mass market. Ob- 


viously private aviation offers no such out- 


. let for electronic equipment in the foresee- 


able future. Just the same, what with the 
airplanes themselves and some 6,000 air- 


' ports, many of which will require radio- 
; communication, aviation, and control fa- 
cilities, it does offer a sizable and important 


market. Moreover, it is a foregone con- 
clusion that the military and naval forces 
wil operate upwards of 20,000 airplanes 


| after the war, with a high rate of replace- 


ment—perhaps 5,000 a year—supplement- 


| ing private and commercial aviation re- 


quirements for electronic equipment. 
On the technical side, the tendency in 
aviation radio is toward the high and very 


|. high frequencies in the 75-150 megacycle 
. band. Eventually it will no doubt invade 
, the ultrahigh-frequency region (300-3,000 


megacycles). In general, the higher the 
frequency, the less natural static is en- 
countered. This is one factor in the trend. 
Another is that short waves afford new 
channels, and the antennas, being corre- 
spondingly small, are just right for installa- 


| tion on aircraft. Again, it is difficult to ob- 
| tain a sharp radio beam with long waves. 
' Thus aviation radio will expand toward 


(Continued on page 216) 
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THIS AMAZING FLASHLIGHT BATTERY 


STAYS FRESH FOR YEARS 
Power Aa Miere — bhen You eed Ft / 


Many flashlight batteries go dead just lying around in a 
flashlight. But not Ray-O-Vac LEAKPROOF Batteries! With 
LEAKPROOF'S patented sealed-in-steel construction, the power 
won't leak out—it's there when it's needed for years and 
years. And it protects your flashlight from corrosion damage. 


RAY-O-VAC LEAKPROOF BATTERIES ARE 
NOW GOING 100% TO OUR ARMED FORCES 


FLASHLIGHTS RAYOVAC 


BUY WAR BONDS 


BATTERIES 


BUY WAR STAMPS 


RAY-O-VAC COMPANY, MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, MASSACHUSETTS . LANCASTER, OHIO . SIOUX CITY, IOWA 
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VICTORY 
GARDENERS 


Dirt won't stick to 
hands covered with 


DU PONT “PRO-TEK” 


Before starting 
work, rub on 
"PRO-TEK" like 

a cold cream 


y +>; After work, 
?/^ grime and dirt 
> wash right off 


DU PONT ` 


BITUMINOUS COAL STOKER 


AUTOMATICALLY FEEDS COAL 
AND EMPTIES OWN ASH! 


A remarkable stoker already used by thousands of home 
owners—fits into any furnace or boiler. Manufactured for 
over 9 years. So automatic that it takes coal from your 
present coal bin, going around corners if necessary, feeds it 
to the furnace, burns it as demanded by a thermostat located 
in the living quarters of your home, and empties the ash 
into a sealed container. There is no coal to shovel, or clinker 
to dig! Made in several sizes... If you are planning to build 
a home in the future, choose the complete Air Conditioner, 
which has this automatic stoker built in. Send for full infor- 
mation on how you can be sure of an early delivery of a 
Pocahontas Automatic Stoker after the war. 


we POCAHONTAS FUEL COMPANY INCORPORATED 
341 East 131st Street * Cleveland 8, Ohio 


POCAHONTAS 


BIN-FEED ASH REMOVAL STOKERS 
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| Whats Ahead in Electronics 2 


( Continued 


the Civil Aeronautics Administration is 


| and into the microwave region. In fact, 
already preparing to shift its radio-range 


transmitters from the present standard fre- 


|| quencies of 200-400 kilocycles to a new 


standard of 119-126 megacycles, beginning 
|, during the next few months. 
|, The older arts of telegraphing and tele- 
|. phoning over wires will continue to assimi- 


| ; late electronie developments after the war. 


For a long time the telephone engineers, in 
particular, knew what they wanted—a high- 
fidelity amplifier, or repeater, for voice 
currents—but it took the radio engineers, 
| probably the most intrepid group of tech- 
|, nological adventurers in history, to give 
| it to them in the form of the vacuum tube. 

The telephone people adopted Lee De For- 
est's audion in 1912 and subsequently im- 
| proved it. This marks a turning point in 
| modern communication. Before that, about 
allthat wire and radio communication en- 
gineers had in common was the dot-and- 
dash code, and they used different versions 
even of that—American 
tinental Morse. 

After 30 years of evolution, with 123,000 
electronic  voice-frequency  repeaters  in- 
stalled in the Bell System alone, about the 
only difference between their respective 
fields is that the signals in one case are 
transmitted over wires and in the other 
through space. And even this difference 
fades out as the telephone engineers resort 
to coaxial cables and wave guides, in which 
radio waves travel through confined space. 
The effect of electronics in the future will 

e to break down what remains of the com- 

partments between the branches of com- 
munication engineering. 'The process has 
already gone so far that what is said below 
about wire telephony covers most of the 
prospective developments in space radio as 
well. 

A modern telephone system is inconceiv- 
able without electronic oscillators, ampli- 
fiers, rectifiers, and controlling devices. To 
illustrate: 

1. In place of unreliable, unsightly, and 
uneconomical open-wire construction on 
crossarms, a modern telephone system uses 
cables incorporating many relatively fine 
insulated wires in a lead sheath. But cable 
circuits have higher transmission losses 
than heavy open-wire circuits, and could 
not be used for long-distance traffic without 
electronic amplifiers to make up the huge 
aggregate losses. Amplifiers not only ex- 
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No One Need Pay More than *40 for a 
Quality Hearing Aid! 


America's Overwbelming Swing to tbe New 
Zenith Radionic Hearing Aid Proves It! 


ces speaks for itself! America's hard of hearing — eager to 
enjoy a fuller life, to take a more active part in working for 
victory — are buying the Zenith at a rate undreamed of before in 
the hearing aid industry! Here, indeed, is conclusive evidence that 
no one need pay more than $40 for a quality hearing aid! 

" How can Zenith bring its finest quality thus within reach of all? 
One reason, of course, is Zenith world leadership in the exclusive 
manufacture of radionic products. Another is this: The Zenith is 
built not to a price, but to an improved, modern principle of hear- 
ing aid design: INSTANT PERSONAL ADJUSTMENT. You, yourself, 
"focus" this instrument for your particular hearing needs—for 
different voices and surroundings—as conveniently as you focus a 
pair of binoculars! 


That's why the Zenith requires no elaborate testing and frequent 
adjustments by high-paid, high-pressure salesmen . . . no special 
offices, home calls or other expensive "trimmings." Zenith Quality 
Is in the Instrument Itself! 

No longer is there any reason to delay hearing a demonstration. 
You owe it to yourself—to your country—to all who have your inter- 
est at heart. Your local Zenith-franchised optical establishment invites 
you. No one will urge you to buy, or call at your home. For free 
descriptive booklet, sent in plain envelope, write Zenith Radio 
Corporation, Dept. PS6, P. O. Box 6940A, Chicago 1, Illinois. 


$ COMPLETE, READY TO WEAR 


Available at Zenith-Franchised Optical 
Establishments Throughout America 
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| Zenith's Finest Quality 


A Zenith Guarantee, 
—About '4 the Price 5 


1 New "'Self-Focus' 9 New Low-Operating- 
-Year Service Policy 


Hearing Control Cost Battery Circuit 


The flick of your finger 
brings hearing into range 
for your particular needs— 
for different voices and sur- 
roundings—as conveniently 
as you focus binoculars! 
Outmodes old-way ''fixed- 
adjustment'' principle. 


An exclusive circuit—espe- 
cially developed by Zenith 
engineers to insure out- 
standing performance 
throughout the life of the 
batteries. Brings average 
operating cost to only 3/10 
of one cent per hour. 


You get the fine precision 
that modern knowledge and 
engineering made possible, 
at about !4 the price of 
other quality vacuum tube 
instruments! One model — 
no ‘‘decoys.’’ One quality, 
one price. 


Guaranteed by Zenith ... 
world's leading manufac- 
turer of radionic products 
exclusively, for a full year. 
You also get unique Zenith 
o-year Service Policy with 
coverage enjoyed erclu- 
sively by Zenith wearers. 


ZENITH RADIO CORPORATION, CHICAGO 39, ILLINOIS 


Accepted by American Medical Association 
Council on Physical Therapy 


There are cases in which deficient hearing is caused 
by a progressive disease and any hearing aid may do 
harm by giving a false sense of security. Therefore, 
we recommend that you consult your otologist or ear 


MAKERS OF 


DX TM E 


^ «RADIO 


RADIONIC PRODUCTS EXCLUSIVELY — 


WORLD'S LEADING MANUFACTURER 
All Production Now for War or Rehabilitation 


COPYRIGHT 1944. 


doctor to make sure that your hearing deficiency 1s the 
ZENITH RADIO CORP. 


type that can be benefited by the use of a hearing aid. 
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MAKE TIME 
with 
| YANKEE" TOOLS! 


Do the tools you buy make 
/i your work easier, faster, more 
á efficient? Do they save you 
' time, money, trouble? Will 
| they stand the pressure of 
1 hard work, earning their keep 
E by long, dependable service? 
| They will, indeed, if they are 

= “Yankee” Fine Mechanics’ 
Tools, the choice of true craftsmen everywhere, for 
more than half a century. There’s only one trouble 
with “Yankee” Tools today, but that’s a trouble that 
will be corrected quickly by Victory: Supply can’t 
keep up with demand ... for “Yankee” Tools, 
you see, are at work for war. So remember the 
built-in ingenuity of “Yankee” Screw Drivers, 
Drills, Vises, Bit-Braces, and Tap Wrenches. 
They've been designed to make time! And making 
time, above, is "Yankee" Spiral Screw Driver No. 
130A — a size for every purpose. 


"YANKEE" TOOLS 


North Bros. Mfg. Co., Phila. 33, U.S. A. 
Established 1880 


Makers, also, of **Yankee-Handyman" Tools 
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| FLASHLIGHTS | 
BATTERIES 


NOW SERVING OUR MEN ON 
EVERY FRONT...MAY SOON BE 
BACK TO SERVE AT-HOME AGAIN? 
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BRIGHT STAR BATTERY CO., CLIFTON, NEW JERSEY 
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| tend the range of wire telephony indefinite- 


ly, but also save enormous quantities of 
copper. In time, cables will completely re- 
place open wires on all long and important 
circuits. 

2. For economical utilization of equip- 
ment, long lines must be multiplexed; that 
is, each pair of wires must serve for several 
communication channels simultaneously. 
This is done by using carrier currents of 
various frequencies, each modulated with a 
telephone conversation, telegraph code, 
television image, or other intelligence. Elec- 


tronic oscillators generate the carrier cur- 


rents, electronic modulators impress the 
signals on the respective carriers, electron- 
ic rectifiers separate the signals from the 


carriers at the receiving end. The growth 


of carrier-circuit mileage, already very rap- 


id, will increase further after the war if 


—HRMÓ—— -— d. EL Im Dm Dj rum m ONCE ES ced ee À 


economic activity is maintained at a pros- 
perous level. 

3. The amplifiers, or repeaters, which 
control energy levels on the lines must 
themselves be controlled. If the level is too 
high, interference, or crosstalk, between cir- 
cuits results. If it is too low, the signal 
drops below the noise level. Overall atten- 
uation varies greatly with temperature. 
Amplification must be constantly adjusted 
to match the varying attenuation. This is 
done automatically and with the utmost 
precision by means of electronic devices 
analogous to the automatic volume control 
on a radio receiver. Developments in this 
field will parallel the increasing reliance 
on automatic control in the manufacturing 
industries. 

On all types of circuits, the amount of 


| intelligence which can be carried depends 


-— -Á n 


on the width of the frequency band. Con- 
sequently, the trend in both wire and radio 
communication is toward wider and wider 
bands. An audio-broadcast channel may be 
five kilocycles wide; the corresponding chan- 
nel for television, or video broadcasting, by 
prewar standards, may be 1,200 times as 
wide—6 megacycles—and by all indications 
it wil have to be still wider for postwar 


| television. This calls for amplifiers which 


wil pass extremely wide frequency bands. 
It also calls for higher-frequency carriers. 
Consequently wire transmission, like radio, 
is moving into the ultrahigh-frequency re- 
gion. 

When frequencies get up into hundreds 
and thousands of megacycles, special con- 
ductors, such as coaxial cables and hollow 
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NTIL it is slammed straight for the belly of a frantically twist- 
ing, dodging Jap ship, a Navy aerial torpedo should be handled 
with care! And that is the way this deadly pair, cradled one over the 


other in a rubber barge, are being transported. In rearmament service these 
big rubber boats provide their lethal loads with a "safety zone”... a plump 
cushion of air that completely surrounds the cargo, safeguarding it against, 
the danger of shock or collision. Many Evinrudes are used in such service, 
providing capable driving power and a high degree of maneuverability. 


Servicing seaplanes is 

' another job for which 
rubber boats are ideally 
adapted. For powering 
big rubber boats, Evin- 
rude now produces a spe- 
cial model of its famed 
Lightfour, built with 
deep shaft, high-ratio re- 
duction gear, and 360 
degree steering that per- 
mits the boat to be ma- 
neuvered in any direction, 


The Japs use outboards 
too, as is shown by 
this photo of 3 Jap out- 
board captured some- 
where in New Guinea, 
and patched up by our 
boys to serve in ferrying 
supplies to the beach. 
Perhaps, by this time, it 
has been replaced by a 
sparkling Evinrude Speed- 
itwin, a "popular num- 
ber" in the far Pacific! 


EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY —BUY MORE BONDS 
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Up she comes, the 

day's work done! This 
photo shows the type of 
bracket widely used for 
mounting an Evinrude on 
a large rubber boat. Evin- 
rude has developed many 
special mounting brack- 
ets to meet the varied 
needs of the scores of 
different types of small 
craft used by the Army, 
Navy and Marine Corps. 


| Send for copy of 1944 "Owners' EVNEN 
FREE! Edition" of the Evinrude News. g RUDE | 
A pictorial magazine that covers out. — 7E 2, a 
boards in war and peace — profusely | 
illustrated with photos showing Evin- 
rudes serving the Army and Navy, and 
pictures of happy peacetime uses to : 
follow! Write for your copy! EVIN- 1X 
RUDE MOTORS, 5055 N. 27th St, {ee 
Milwaukee 9, Wisconsin. we 
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Telescopes—Magnifiers—Photographic Gadgets - 


and HUNDREDS of EXPERIMENTS with 


‘cost LENSES 


COST 


Big 10 Page Project and Idea Booklet with 
all sets——describes successful developments—points 
the way to new experiments. 


ALL LENSES NEW, finely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set No. 301-N “Our Advertising Special" 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, low power microscope, strong magnifiers, photo 
cells, rifle scopes, telephoto lens, dummy focusing cam- 
era, Kodachrome viewer, stereoscopic viewer, ground 
glass and enlarging focusing aids. For experimental op- 
tics, portraits of babies and small pets, copying, ultra 
close-up shots, and many, many other uses. 

Set No. 305-N “The Gadgeteer's Delight" 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 


Set No. 310-N “The Experimenter’s Dream" 60 Lenses 
and New Complete 50 Page Booklet—$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 others 
that makes this a sensational buy. The variety of lenses 
in this set will enable you to conduct countless experi- 
ments and build a wide variety of optical equipment. 
50 Page Illustrated Idea Booklet “Fun With Chipped 
Edge Lenses’’ Only $1.00. The Complete Hand Book 
describing a wide variety of exciting experiments. 


END OF WAR BARGAIN 


Roof Prisms (worth up to $30.00) mfg. for U.S. Gov. 
Telescopes No. 5-AN ... Perfect for definition and devi- 
ation—$2.50 Postpaid. No. 5-BN... 
above—$1.50 Postpaid, _ 


EDMUND SALVAGE CO. 


27 W. Clinton Ave., Dept. 10, P. O. Audubon, N. J. 


Not so perfect as 
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No outboard motors are being made today for 
civilian use. But hundreds of thousands of Sea- 
Horses purchased before the war still run as 
smoothly as the day they left the factory. Prop- 
erly used, these motors can exert tremendous 
influence in easing the strain of wartime living 
—in speeding wartime work. Taut nerves, 
worried minds, tired bodies—all find relief in 
the healthful relaxation of fishing. 

If you’re lucky enough to own an outboard 
motor, use it. Put it to work to keep you fit for 
your wartime job. 

Probably some of your friends would enjo 
an afternoon on the water, too. Share your fun. 
WHEN YOU GO FISHIN’, TAKE A FRIEND. 
Take one who has never fished before and give 
his heart the kind of lift only fishermen know. 
You'll both be better for it. 

| DEALERSHIPS 


If you are interested in sales AND 
SERVICE after the war, write us 
now — wherever you are located. 


JOHNSON MOTORS, 500 Pershing Rd., WAUKEGAN, ILL. 
DO YOUR DUTY = BUY WAR BONDS 
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YEAR AROUND PLUGGER-UPPER 
A pliable Plastic that ` - — | 


plugs holes in and around 
screens, casements, drain- 


pee d — — —— ——À—Á——| 
t i i} | 


boards, sinks, _ bathtubs, 

etc. Stops rattles. a 

In winter weatherstrips 15 Mi 

windows. | iA a 
| 


MANY USES IN | *e e 
THE HOME uu — 
Keeps out dust and dirt, mosquitoes, flies, 
ants and other insects. 
Easy to apply. Unrolls like ribbon. Ad- 
heres to any clean, dry surface. Just press 
into place and it stays put. Does not shrink, 
crack or chip. 
About 80 feet to aroll. At your Dealer’s or $1.25 postpaid 
Send for Circular ——— 
J. W. MORTELL CO. 


534 Burch St. Kankakee, Ill. 
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tubes (wave guides) must be devised for 
point-to-point transmission. 'The first cost 
of such facilities naturally is high, but their 


carrying capacity is so great—hundreds of | 


channels can be obtained with one of them 
as compared with perhaps a dozen on a 
cable-carrier pair—that their postwar com- 
mercial development is certain. This devel- 
opment, in turn, will require new types of 


vacuum tubes and associated equipment | 
to generate, amplify, and control the ex- | 


tremely high frequencies involved. Such 
facilities are now in the research, precom- 
mercial, or limited-commercial stage. The 
postwar period will witness their applica- 
tion on a large scale, extending the range 
and efficiency of the services they per- 
form. 

Electron tubes also are widely used on 
carrier telegraph systems, and in the wire- 
telegraph plant generally. One of the prin- 
cipal lines of electronic development by 
telegraph, telephone, and radio companies 
is in facsimile and picture transmission, in 
which photographic or other material is 
scanned by a photo cell and the resulting 


signals are transmitted by wire or radio to | 


be reconverted into light impulses and re- 
corded at the other end. The principles of 
facsimile transmission were established be- 
fore very much was known about electrons. 


Electronies changed it from a scientific toy | 


to an important commercial device. After 
the war, telegrams, as well as maps, draw- 
ings, blueprints, advertising copy, and the 
like, will often be transmitted electronically 
in facsimile form. In picture transmission, 
if we compare present-day newspaper half- 
tones with those of 10 years ago, we can 
appreciate the progress that is being made. 

This completes our survey of the postwar 
role of electronics in communications. 
Without electronics present-day communi- 
cation systems would revert to the status 
of the early 1900's. 


gious advances of the past 40 years. But 
if this is true of point-to-point communica- 
tion, which after all did exist before elec- 
tronics came to the fore, it must be even 
more true in relation to audio broadcast- 
ing and television, which are direct crea- 
tions of electronic technique. 


The postwar development of the mass 


communication services will be discussed | 


With electronics they | 
will match, in perhaps 10 years, the prodi- | 


Avoid another winter of.. ; 


—INSULATE NOW WITH 
BALSAM-WOOL ATTIC INSULATION 


Did your teeth chatter in chilly rooms last win- 
ler? Then this year avoid shivers in your home 
—and stay far more comfortable —by applying 
Balsam-Wool Insulation in your attic, NOW. 
Balsam-Wool pays for itself in fuel savings— 
often reducing fuel bills as much as 20%. 


Balsam-Wool gives you year-round benefits. It keeps 
your house cooler in summer, and it prevents heat 
leakage in winter. This original, blanket-type insu- 
lation has proved its value in hundreds of thousands 
of homes. It is windproof, moistureproofed and fire 
resistant . . . designed for permanence. 


MONEY-BACK GUARANTEE —Because it is a 
superior product, Balsam-Wool is sold under a 
money-back guarantee of complete satisfaction! Don't wait 
—see your lumber dealer now about buying Balsam- 
Wool on easy monthly payments. Or, mail the coupon 
for complete information. 


E 


SEALED ATTIC INSULATION 
Balsam- Woo. . . Products of Weyerhaeuser... Nu- Wood 


Í woop CONVERSION COMPANY | 
Dept. 211-7, First National Bank Bldg. ! 
St. Paul 1, Minnesota 

i 
1 


|j Gentlemen:I want to know more about Balsam- 
1 Wool Double-Value Attic Insulation. 

| ‘To assist usin giving you special informa- 
| tion, please check: I am a home owner [7] 
I renter sea O contractor [] , 

I student 
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in an article on ELECTRONICS AND El ee ee TR 
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BROWN DUCK f 
OVERALLS f 
For Those Extra §. 
Tough Jobs 4 


WORK CAPS 
Washable, comfortable and 
cool; with breather eyelets. 


6 Here's another exclusive work 
garment you'll be glad to know 
about— Carhartt Brown Duck Over- 
alls. 


Built for those extra tough jobs, 
these 11 oz. bib overalls and 
coats to match are just the ticket 
for structural iron and steel work- 
ers, bridgemen, electricians, and 
linemen, road builders, foundry 
men, ship workers, truck drivers, 
freight handlers and a hundred 
and one other rough and ready 
occupations. 


Made by the makers of the fa- 
mous union label brand of Car- 
hartt work clothes, they're depend- 
able, wear-resisting and rugged. 
Back three generations of overall 
makers who have backed the 
unions for over 50 years—BUY 
CARHARTT OVERALLS! 


HAMILTON CARHARTT OVERALL CO, 


Detroit, Mich. Carhartt Park, Ky. 
Atlanta, Ga. Dallas, Texas 


UNION MADE WORK CLOTHES 
50 Years a Friend to Organized Labor 
DRILL PRESS OWNERS! 
HERE'S 1 TOOL WITH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


PLANES & SURFACES * PANELS & BEADS $ 50 
ROUTS & GROOVES + RABBETS * TENONS COMPLETE 


Converts ANY drill press in- 

to a time saving, low cost planer. STEEL TOP AUXILIARY 
paneler, pe pl ENS id Sue ieee DRILL PRESS TABLE 
all types of tou grained an notty Has 

surfaces to agate smoothness. .Safe! ing 900 900 aq. in. MN € 
abd ig Term RÀ drill press. shaper and many other 
Thousands in SOLD ON Important workshop gs | 
MONEY BACK GUARANTEE. Full rẹ- uses—a real buy at M 
fund on 5 day trial. Shipped prenna lrn., 


on receipt of $7.50—or 
RISK NOTHING. Free literature. 


BARRON TOOL CO., INC. 


370 Architects Bldg., Detroit 1, Mich. 
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The Havoc Does It 


(Continued from page 80) 


shelved, and even the single-place ships 
were carrying bombs, strafing targets, and 
doing other types of work. The British had 
proved that the Havoc could be used for 
medium and low-altitude bombing, dive 
bombing, general support tactics for ground 
units, antitank operation, reconnaissance, 
photography, torpedo carrying, mine laying, 
and a bit of every other job imaginable. 
Some of the prize testimonials of the A-20's 
glory as a battle steed came from a group 
of pilots recently returned from action 
against the Nazis. These men were resting 


| from the effects of more than 50 missions 


apiece over Europe at an AAF redistribu- 


| tion center while awaiting reassignment to 


action. One of them was Lt. Bernard Bell, 
who touched off the American bombing of 
Festung Europa in an A-20 in June 1942, 
when he dropped his eggs on the rail mar- 
shaling yard at Hazebrouck, France. An- 
other was Pilot Officer Levi L. Nicholson, 
of the Colorado State Agricultural College, 
a veteran of the Mediterranean theater who 
swore by the stamina, speed, and fightabil- 
| ity of the Havoc when he said, “All I want 
from briefing are the altitude and the tar- 
get. We'll get home if anyone can." 

Nicholson worked with an all-A-20 out- 
fit, which helped to chase Rommel out of 
Africa, smashed Sicily, and then moved 
up the Italian boot, blasting the retreating 
Nazis and covering the advance of Ameri- 
cans, British, and Canadians. The other 
members of the group were Lt. Homer E. 
Gentry, who joined up from John Tarleton 
Agricultural College, Texas, and Lt. Don- 
ald L. Brock, of the University of Nebras- 
ka. Both these officers were bombardiers. 

Nicholson, Gentry, and Brock, like most 
of the others who meet the Nazis in com- 
dud respect the foe's ability to fight, both 
in the air and from the ground. 

"In A-20’s, though," Brock stated assur- 
n "we worked out tactical means for 
hitting targets and getting out fast. We 
chased across the country like cottontails 
in a briar patch. Ten seconds was our limit 
for a bomb run, and, Mister, if you think 
that’s a lot of seconds to get on a target 
and cut 'em loose, try it sometime." 

"Don't think those '88' antiaircraft gun- 
ners fool, either," Gentry added. “They can 
cut fuses to burst at 200 feet up.” 

In the beginning, as the early African 
push started, A-20’s swept across the desert 
at bush-top level, strafing convoys, knock- 
ing out trucks with machine-gun fire, and 

(Continued on page 224) 
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Delta Homecratt Shop 


Popular Books that Point the Way to Fun... 
Healthful Recreation... Home Beautification 
Check the ones you want — Order now! 


Many folks today are planning their Delta homecraft 
shops for after the war, using as a guide the Delta 
booklet shown here. Homecraft — a hobby for every- 


Classified Designs —A W hole Book rm one — helps you forget your worries and brings new 

[] 21 Lovely Lamps. Pleasing designs................10¢ "s , 

E119 Charming Chairs. Simple, complete § fun to all the family. And when you work with Delta 
plans; handsome, durable chairs......................15¢ power tools — famous for accuracy, safetv, dependa- 

[] One Evening Projects. Quickly- built.............106 — ! — "dd 

[] Garden Furniture and Novelties...................... 10¢ bility — you get results you're really proud of. After 

C] 40 Fine Tables. Great shop projects. Real the war, better-looking, finer-than-ever Delta tools will 
favorites — outstanding in design, construc- | — ! 
"CPC MN 250 be ready, modestly priced. So start planning now! 

Mi tiers Darles Desks, beds, wardrobes Send for this free booklet. ee 

[] Novelties. Useful small items..........................25¢ 7 

O Toys, Games, Playground Equipment............10€ TEE Help in Planning Your Shop! 


O Small Furniture. Attractive footstools, mag- 
azine racks, sewing Cabinets, mirror frames, 
BRL LL EEG cM iqispsqu ANEN, ecl nane. 206 


Getting the most out of your: LJ Lathe +. à 
[] Circular Saw & Jointer .. / [] Shaper.. 

L] Drill Press .. . [] Band Saw & Scroll Saw 
s.. O Abrasive Tools ses 25¢ each. 


O Making Money with 
Delta Tools” ........10¢ 

[] "How to Plan | d 
Home Workshop” 25é 

[] "Practical Finisb- 


"Happiness is in your bands" is a fascinating "M 
booklet. Facts on manual hobbies for mental  ; m 2108 em 
health . . . ideas for fun and profit Check 5" "wb 
coupon below. 3 rua 0 


Tear out and mail today! f 


Editor, Deltacraft Publications 

THE DELTA MANUFACTURING CO. 
683G E. Vienna Ave., Milwaukee 1, Wis. 
[] Please send me your FREE booklet, 
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: um and bitter juices... 
© “SURELOK” coupling 
A won't loosen; holds 
—. filter in stem when 
bit is removed... 


Selected 
Lightweight 


From the tip of its transparent stem to the 
toe of its selected briar bowl, Filter Well has 
exclusive pipe safeguards . . . Replaceable 
filter absorbs "Nico-Tars" (tobacco sedi- 
ment). The condensing well prevents back- 
flow of moisture into mouth. Result: an 
ever-dry pipe for cleaner, cooler smoking. 


Henry Leonard & Thomas, Inc., Ozone Park, N. Y. 


How to live with a pipe 
—and like it 


Pipe-smokers who wander along tobacco roads in 
search of deep and abiding satisfaction are urged 
to send for their free copy of ““The Choice of Ex- 
perience.” Here, in narrative form, is a brief and 
readable history of Walnut... John Middleton's 
master-blend of the world's 7 finest tobaccos 
- « « mild, fragrant, friendly, naturally aromatic. 
It starts in a little tobacco-shop along the old 
Philadelphia water-front in 1856. And it brings, 
in addition to the booklet, an ample sample of 
Walnut. All for a penny postal addressed to John 
Middleton, 1203 Walnut (Tobacco) St., 
Philadelphia 7, Pa. 
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bombing the daylights out of tanks. One 
six-plane flight left a five-mile line of 
burning vehicles when it hit a column in 


' the hills. 


Those boys swept in so low they were 
forced to pull up to clear the tanks. Over 
open terrain, ground fire proved murder- 
ous, and shortly the A-20's largely aban- 
doned their strafing tactics, leaving that 
unpleasant chore to the fighters, and moved 
up to altitudes of 7,000 to 10,000 feet. Up 
there, covered by Spitfires and Lightnings, 
they escaped some of the more accurate 
small-arms fire. 

Nicholson, Gentry, and Brock flew ground 
support. That's the A-20's primary job— 
scattering fragmentation high explosives 
and bombs across airfields, troop concen- 
trations, gun emplacements, and railroad 
yards. Along with others of the group, they 
soon evolved special tactics for hitting their 
objectives. Using a combination of vertical 
and horizontal evasion and a quick 90- 
degree turn, they often would hit and be 
gone before artillerymen could calculate 
their positions and get shells into the air. 

Crews depend upon speed and deception, 
for A-20's operate from airfields smack be- 
hind the front lines. From briefing to at- 
tack to landing, many missions are com- 
pleted within 20 minutes. 

Typieal of the method was an attack on 
positions near Souk-el Arba, Tunisia. 
Twelve planes in two boxes of six soared 
to 9,000 feet. Then, climbing, diving, and 
weaving to throw the gunners off, the flight 
scudded through mild flak until over a 
point three miles abeam of their target. 
At that point, the lead bombardier ordered 
his pilot into a left turn, and bomb doors 
on all planes began to swing down. Bom- 
bardiers crouched over their sights, count- 
ing one . . . two... three—up to seven. 
Bombs away! Only seven seconds to get 
on the target. How the egg tossers on 
the big Forts and Libs would like to trade 
their two and three-minute runs for such 
a short approach! 

Wait. Only the first box went through. 
Brock, leading the second six, perceived in 
the near distance a group of nine large 
JU-52 transports parked immediately off 
the airport runway in an olive grove. Quick- 
ly he swung his box off the run and headed 
for the grove. Just eight seconds later, 40 
100-pounders cascaded into that grove, 
smashing eight of the transports, one later 
reported to be the personal plane of Gener- 
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FLUID POWER. Confine fluid in a closed 
system, apply power at one end, and you 
deliver power instantly at the other end. 

That is Fluid Power—based on hydrau- 
lics—the 1944 way to get work done. Any 
kind of work—hard or easy, brutal or deli- 
cate. Precisely-timed work or remote-con- 
trolled work. 

You can step Fluid Power up or step it 
down—to lift a tank or wind a watch. You 
can make it fit the job. You can flow it 
around corners and into tight places. You can 
regulate it, by valves, within precise limits. 


TRANSMITTING FLUID POWER. Fluid Power 
is transmitted through tubes; it needs no 
shafts, gears, pulleys or belts. 

Tubes themselves are simple devices, 
easy to cut, bend, join or put in place. 

But when a system of tubes is used to 
transmit Fluid Power, it calls for wrinkle- 
free bends, leak proof fittings, precise 
. operating valves, flow without obstruction. 
It gets to be an engineering job. 


An interesting booklet, giv- 
ing you more facts about 
Fluid Power, will be sent 
on request. Address Parker 
Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 


FLUID POWER ENGINEERING. That's been 
Parker's business for twenty years—design- 
ing Fluid Power tubing systems, engineer- 
ing them, building valves and fittings, and 
making fabricating tools. Often we do the 
fabricating, too. | 

War demands have made industry more 
and more aware of the great number of 
things Fluid Power can do. For us, that has 
been the basis of a healthy growth in ex- 
perience and knowledge, and the variety of 
our products. 

Today, you'll find Parker-engineered 
Fluid Power systems in refrigerators and 
bombers, in chemical plants and locomo- 
tives—everywhere in industry. 


LOOKING AHEAD. With at least one eye on 
the future, wouldn’t you like to talk this 
through now with a Parker engineer? No 
matter what you make, or what kind of 
machines you operate, you are likely to 
find some interesting possibilities in the 


Fluid Power idea. 


PARKER 


The most comfortable wrist watch band 
you've ever worn. New improved double- 
lustre Elasti-Glass. Long-wearing 
light, stretching, perspiration and 
waterproof. Always firm, yet buoy- 
^ antly comfortable. Smart buckle. 
Choice of blue or brown—for Civil- , 


ians and Servicemen. Now available in | 
limited quantities—at most dealers...31 
*Elasti-Glass is an ORGANIC GLASS and although 

of almost living elasticity — no gilica or rub- 


ber. (Trade Mark Registered U. S. Pat, Off. Made 
from Vinylitet Brand Resins. +Trade Mark Reg. 


C.& C, 


C, C.) Covered by U. S. Pat. No. 2, 288,318. 


J Buchsbaum ELCO 


MANUFACTURERS SINCE 188686 


CHICAGO 


Dealer's Note: yore osse 
There's a Shinola Wax 
to match wood 
of any age or color 


KEEP 'EM S , 
SHINING WITH NEE: : 


SHINOLA IO: 


€ Ever think of refinishing old furniture 
with Shinola Shoe Polish? Scars, nicks, 
and scratches disappear when you apply 
the right color wax polish. You can bring 
back the mellow finish of an old piece 
of cherry, maple, or pine furniture... or 
finish a repaired section neatly to match 
the old wood. 


These polishes contain a combination 
of hard and soft waxes that protect furni- 
ture, linoleum, models, cars, as well 
as shoes, from water, dust, and grime. 
Shinola Polishes come in all colors, and 
neutral, in the handy, familiar shoe- 
polish tin. 

A Product of The Best Foods, Inc. 
Wartime places 
heavy demands on 
) our supplies, so if 

your dealer is tem- 


porarilyout of stock, 
please be patient, 


| S INOLA | 


.GmGUSX» _ 


NEUTRAL — TAN — BROWN — OX-BLOOD — BLACK 
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al Von Arnim, now an Allied prisoner. 

“Good job," was the commanding officer's 
comment when the flight landed. 

Only one plane in each box carries a 
bombardier. He directs his pilot where, 
and sometimes how, to fly. Before each 
take-off, following briefing, the bombardiers 
check their English Mark IV sights for the 
planes’ terminal velocity, ground speed, 


| altitude, wind direction, and wind velocity. 


With these variables set, they need only 
orient the sight with the plane’s heading 
on the bomb run, keeping a red arrow 
matched with a red spot on the compass. 
If they press the bomb release at the cor- 
rect instant, the target is certain to be en- 
gulfed by explosions. 

When our troops begin to move forward, 
the A-20’s switch to ground support, con- 
centrating on the enemy’s forward areas, 
loosing clusters of bombs on troops and em- 
placements. For this purpose a bombing 
line is established along a line our ground 
forces may reach in two hours. Give the 
enemy hell, but protect our boys! 

Pilots, gunners, and bombardiers take 
great pride in their attack bombers. And 
why not? Scores of A-20’s have completed 
300 and more hours of combat without 
overhaul. As for strength and maneuver- 
ability, listen to Gentry: 

“We moved up to Foggia from Taranto, 
following the Eighth Army up the boot of 
Italy. Told we would have a landing field, 
we were surprised when we landed on the 
side of a hill, our runway marked by four 
white barrels set at the corners. In taking 
off, we jumped a fence at 110 per. After 
bombing up, we took off for a target that 
would be only 20 minutes away in good 
weather. Flying through and around lousy 
clouds and squalls, we dumped our stuff 
on troops there 40 minutes after leaving 
Foggia. The weather closed in, and we 
thought we were lost. A couple of minutes 
later the lead pilot found a hole, and in 
boxes of six all 48 planes peeled off, re- 
versed, and dived 7,000 feet. We came out 
at 2,000, under the clouds and beat it to 
Foggia. We had to jump a ditch on the 
near edge of the field, but that’s duck soup 
for an A-20." 

This is only part of the A-20 story. In 
Russia, over 2,000 A-20's were delivered 
to the front. The Reds modified the ships, 
increasing their firepower. German reports, 
reaching the U. S. from neutral sources, 
state that the A-20 has had its nose packed 

( Continued on page 228) 
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How to learn to shoot 


... under the nationwide pre-induction training pro- 
gram sponsored by*the National Rifle Association, 
Washington, D. C. - | 


T AKE ADVANTAGE of this government-approved program in- 
L tended to train the maximum number of our citizens in the 
use of small arms. 
Here is invaluable training for all prospective service men, defense 
units, guards, and others— 

Less than 296 of all men inducted into the armed 

services knew anything about rifled firearms 

Shocking but true! Don't be in this class. Familiarity with firearms 
constitutes a real service to our country now and will stand you in | 
good stead the greater part of your life. 


WRITE TODAY for the free booklet shown above, 
also other literature which tells you how you may get 
pre-induction rifle training. 


= mi 0. F. Mossberg and Sons, Inc. I 
4977 St. John St., New Haven 5, Conn, j 
i Please send “The Guidebook to Rifle Marksmanship” 
j and other literature, Á 
& SONS, inc. | FIRBNIS ia ERU MS RU E EE E E mas i 
i B (Please print) i 
4977 St. John St, New Haven 5, Conn. | ' 
Street... ... CM der Tr NUN HERR sean ats ON | 
Today 100% in war work. In normal times, manufacturers of .22 cal. ! i 
RIFLES, SHOTGUNS, TELESCOPE SIGHTS, TARGO GUNS & 
EQUIPMENT EN eni CM di EE — Ü 2105 P a a 


REMEMBER FATHER'S DAY -JUNE 18th! 


PROFESSIONAL BLADE CO. NEWARK 2, NEW JERSEY 


JULY, 1944 Buy War Savings Bonds and Stamps regularly. 997 


PRELUDE TO A PERFECT FINISH 


Finish must now 
be measured in 
micro inches. 
That's where the 


T new Chicago FV 


BOND Wheels 
excel. They give 
a precision 
smoothness so in- 
tensifled that it 


passes any sur- 
face analyzer 
test. 


FV BOND is available in all types of Chicago Mounted 
and Small Grinding Wheels—in all abrasives, grain 


and grade combinations. 


It is the result of re- 


search and experiment on hundreds of aircraft jobs. 
Chicago Mounted Wheels are tough, long lived, depend- 
able. Over 300 sizes, styles and grains. 

Chicago Grinding Wheels—Only siz- 
es up to 3" diameter for the dura- 
tion, with WPB approval. 


Handee Tool of 1001 Uses and Hi- 
Power Grinders are still available 
to all who have priorities. 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 
mu West M Monroe Street, Dept. PO, Chicago 7, Illinois = 
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. “” SYN-FLO 


uou 


.e, WERDQUA 
PF. iN ep 


D- PLASTIC 


YOU APPLY WITH A BRUSH 


- This is really it! A brilliant white plastic 


coating to beautify walls of bathrooms, § 


kitchens —any where. A post-war scien- 
tific discovery. A true plastic, yet you 


apply it with a brush; when dry, your | 


walls are coated with a long-wearing, 
high-gloss film of white plastic that 


will not scratch. 


* NO BRUSH MARKS 


* NON-YELLOWING 


SYNFLO is made of 
same ingredients as 
modern plasticarticles. 
Itdries to a tough finish 
thatcan be scrubbed or 
washed like porcelain. 
The finish of the future 
—ready TODAY! 


Money Back Guarantee 
No. 1 for walls, wood- 
work; No. 2 for furni- 
ture. Pure white! Or 
can be tinted. $5.95 for 
gal. with Special Thin- 
ner, express prepaid, 


m Will ship CODif desired. 


ORDER NOW 


FREE ILLUSTRATED 


CIRCULAR 


SUPERIOR PAINT AND VARNISH WORKS 
2258 NORTH ELSTON AVENUE - CHICAGO 14 


228 


Buy War Savings Bonds and Stamps regularly. 


Ihe Havoc Does ll 
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with four of the 23-mm. fast-firing cannon 
which rode the Stormovik to immortality. 
The red-starred Havocs have been turned 
over to Cossack squadrons which are said 
to mock at comrades who fly higher than 
the tree tops. 'Comrade Ivanovich is try- 


|ing for the squadron altitude record," they 


wiseerack when a flyer soars above 100 
feet. The first of the new Panther tanks 
captured from the Germans was reported 
to have been a victim of an A-20. 

An interesting point of Havoc construc- 
tion is that the rear gunner can hold the 
ship level with an auxiliary control should 
the pilot be hit or forced to abandon ship. 
For this reason, it is the only plane in 
which the captain is not the last to bail 
out, the rear gunner hitting the silk when 
the others are safely over the side. 

In the Southwest Pacific, the commanding 
general wanted a long-range day-and-night 
fighter that wouldn’t have to worry how 
maneuverable a Zero was but could just 
sit out of range and blow it to pieces. Out 
popped the P-70—a basic Havoc airframe 
with a blocked-in nose. This proboscis 


packed either six .50 caliber machine guns, 


or four 20-mm. cannon. The fire from these 
guns was supported by a top turret carrying 
two .50 caliber guns, as in a heavy bomber, 
and a single gun in the belly. In the early 


days of the island warfare these craft swept 


the islands at night, working in close con- 


| tact with the ranging equipment and search- 


lights, and keeping the night raiders away 
from the weakly held installations. A-20's 
rigged as fighters and bombers crossed the 
Owen Stanley Mountains of New Guinea to 
cripple the Jap air strength while it was 
still on the ground—a historic flight that 
revealed the possibility of such a crossing. 

Currently, there are 11 modifications of 
the basic DB7 design in action. Their jobs 
are almost endless in their variety. There 
is talk that a newer and more powerful 
craft may take over from the old Havoc. 
This is probably true. It should be remem- 
bered that the Beaufighter, Mosquito, and 
certain functional modifications of the B-25 
and B-26, were made on the basis of what 
was learned from the Havoc's operations. 


| The Germans probably modified their JU- 


88 to serve a similar purpose, the trend 
back to multipurpose craft having started 
with the Havoc's success. What trails be- 
hind is simply a shadow cast by the wisdom 
of the men who saw the need and built the 
lead plane, that versatile virtuoso of com- 


| bat—the Havoc. 
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GÜLDIERS.SAILORS & WAR WORKERS 


Your Walch with a Broken Crystal Is Useless 


— Exposed to Damage from Glass and Dust. 
| PROTECT YOUR WATCH—Avoid costly re- 
| pairs—Gotoany jeweler—ask fora G-S FLEXO 
| CRYSTAL 1006; BREAK-PROOF-—Any size 
| —Any shape. Can be fitted while you wait. 
Mfgrs.of military water-proof watches,gauges, 
instruments now use G-S FLEXO CRYSTALS 
| —100% BREAK-PROOF. 
Inquiries invited from manufacturers. 
GERMANOW-SIMON MACHINE COMPANY, Rochester, N. Y. 


ARMSTRONG TOOL — 


enabled American Industry to change 
to war production ''over night." For j 
they are the permanent, multi-purpose X - 

tools used by 96% of the machine shops - M 
and tool rooms, on lathes, planers and 
shapers—the tools used to make dies 
and jigs, to build cea gg machines. 
They are the tools you will want for 
your own shop after the war—ARM- 
STRONG TOOL HOLDERS for indus- 
try, ur T09) Holders for home work 
shops. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 
129 K. Francisca Ave.. Chicaga 12, U. S. A 


6 H. P. 
EASY to MOVE 


Fells trees. LP TNR rud m5 iat 
Saws big logs, small logs, limbs. Pulley for belt work. msan 


Easy to handle, weighs leas thanlower powered units, FULLY 
GUARANTEED. Cash in on fue shortage. Turn wood lots into cash. 


OTTAWA MFG.CO. 701 PINEST. OTTAWA, KANS. 


for 
Drilling 
Milling 
Grinding 
Fitting 
Filing 


Solve Temm Angle Jobs 


Quick, accurate setups at any angle. End 
makeshift methods —time loss—rejec- 
tions. Ideal for tool rooms or home 
workshop. Accurately machined 
^. and graduated. Once set, it stays 
|o locked. Jaws hardened steel— 
; plain or grooved. Sizes lia" 
to 8" Jaws. Orders filled on 

vant priority ratings only. 

ou May qualify. Write, 


— D 
a ER 


Chicago Tool & Engineering Co, 
396 South Chicago Ave. 
Chicago 17, it. 
E Send for Free Circular 
3 ms ANGLE OPERA- 
| TIONS" describes com- 
plete line, gives many uses, 
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THESE PLANS 


OVER 100 ITEMS | 
-Worth $12.35 | 


IF PLANS BOUGHT 
SEPARATELY 


WELDING 


| TRANSFORMER GENERATORS 
WELDERS 


HAVE FUN—MAKE MONEY 
You can surprise yourself with 
ee AE things you can ELECTRIC 
make from these Le ans. | ! 
No special tools or de I ex- OUTBOARD POWER 


perience necessary. and most 

of your material, particularly 

old generators, can be found 

around garages, workshops 

and scrap yards. Make your 

own welder and do some pay- | 

ing jobs for the neighbors. J 


EASY TO FOLLOW PLANS — | euccr cosike 


Clear illustrations and charts 
help you every step of the way 
in making such interesting 
things as: 

200 Amp. Generator Welders 
Large Transformer Welders 
Gunsmith's Carbon Welder 

Workshop Spot Welder 
6, 12, 32, 110-Volt Motors 
Electrie Outboard Motor 
Wind-driven Light Plant 
Electrie Fencers Electric Drills 
Bench Grinders Electric Scooter 
Armature Rewinding 
Insect Electrocutors 
Electric Bicycle Pusher, ete. 


WIND PLANTS 


INSECT 
KILLERS 


L| 


P" 


yy 
illli 


Es 


SEND NO MONEY—BUT TLELTRIC ELECTRIC, | 


ues 


SCOOTER 


Send a postcard with your 
name and address and a re- 
quest to send the LeJav Man- 
ual C.O.D. and the postman 
will deliver it to your door. If 
you are not entirely satisfied 
after 3 days perusal, send it 
back and we will refund the 
$1.50. Bear in mind, 
however, that C.O.- 
D. fees have 
been con- 
siderably 
Increased, 
so if you 
prefer to 
save this ex- 
ense send 
1.50 now, un- 
der same guar- 
antee. 


FENCERS 
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WITH A BACK ‘OF STEEL 


Work Out of Tough $ weenie p* 


Steel back of Speed Sweep brushes is the basis of unique 
construction for faster, easier, better sweeping. Block is 
narrower — easier to handle. Tufts of longer, better fibres 
are more compact — provide "spring and snap" action. 
Handle instantly adjustable to height of sweeper — re- 
duces fatigue and strain. Speed Sweep brushes are built 
to outlast ordinary brushes 3 to 1. 


FULLY GUARANTEED. Since Pearl Harbor Speed ES 
brushes have proved their superiority in many thousands of 
factories under varied conditions. They are unconditionally 
guaranteed to meet your requirements. Prompt shipment on 
AA-5 or higher priority rating. Write for styles, sizes, and 
prices today. 


BRUSH 
OMPANY 


528 N. 22nd St., Milwaukee 3, Wis. | 


vertise for vou, bring you new TONY busin 
customers and a steady repeat n 
cash business. 


F, One x Toa HER MAU 
MACHINE SAW FILING with Mm paid and iater hag ill 
the Foley Automatic Saw filer earn as q^, Many day |] 
is the modern way to recondi- JH Kopca as $16," says 
tion saws. Anyone can do the LL 
work—no experience needed— NE MU 
no eye-strain. Start in spare left p, Ota? urin 
time—Foley-filed saws cut so | ber ang jp 95 last Sente, 
smooth and fast, they will ad- filed 2,159 say mon be iiie 


The Foley is the ONLY machine 
that files all hand saws, also 
band and cross-cut circular 
saws,—enables you to handle 
work from schools. 
shops and factories as 
well as farmers, car- 
penters, etc. 


Send for FREE PLAN 5" 


Shows how to start— 
no canvassing. You can 
get a Foley Saw Filer 
now —no special 
priority required. 
Send coupon to- 
day. 


FOLEY oz SAW F ILER 


FOLEY MANUFACTURING co. 
719.4 Foley Bldg., Minneapolis 13, Minnesota 


send Free Plan on Saw Filing business, no obligation 
Name 
Address. 


ne 
MERC 


Our Planes Can Take 


(Continued from page 121) 


| wheel of a ship with a tricycle landing gear 


serves admirably as a baffle for gunfire from 
below the plane’s nose. 

Carrying the idea a step further, the de- 
signers have fitted craft with aluminum- 
alloy deflector plates to protect the cockpit 
or other vital parts. On a fighter these 
might be installed along the top and bottom 
of the engine cowling, to deflect bullets 
aimed at either the pilot or engine from a 
point ahead of the plane. In a bomber or 
a multiengined fighter, deflector plates 
might be arranged at the front or sides of 
the pilot’s cabin, around the outer sides of 
the engine cowlings, on the floor at the 
stations of the aft and waist gunners, and 
so on. Lighter armor plating may be used 
when it is “fronted” by these deflectors. 

There is still another trick to saving 
weight through clever location, although 
this is highly dependent upon the structure 
of the plane. The plating is placed as close 
to the pilot as possible, so that he can hide 
behind it more effectively. The area of 
armor required varies directly as the square 
of its distance from the object to be pro- 
tected. A piece of armor two feet square 
might give a pilot adequate protection if 
set two feet in front of him; but, if the 
structure did not permit installation closer 
than four feet, a piece four feet square 
would be required to give the same degree 
of safety. 

Armor to withstand sustained gunfire at 
normal angles is made of a nickel-alloy steel 
known as X-7440. This American plate is 
said to be the lightest for its resistance of 
any known to be in use on any battle front. 
Although its formula is one of our services’ 
most closely guarded secrets, the methods 
of manufacturing this plate are well known. 
There are two types of plate, “face-hard- 
ened” and “homogeneous.” 

The latter consists of a solid piece of alloy 
steel, of uniform hardness throughout. 
Face-hardened plate is not of even con- 
sistency, the front or face of the plate being 
of greater hardness. Both types contain 
approximately the same amount of re- 
sistance, or “ballistic limit," up to thick- 
nesses of three eighths of an inch. Plates of 
the same area and thickness weigh about 
the same. In thicker platings, the face- 
hardened armor is lighter in proportion to 
its ballistic limit. This type of armor does 
not have a tendency to shatter under heavy 
fire. It does not “spall” easily. Spalling 
occurs when small, round pieces about the 

(Continued on page 232) 
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GH and Ey ‘Pal? _ 
'DU- A GARDEN TRACTORS 


è 1 to 9 H.P. Circulars on request. War 
limits production—We supply repairs for all 
PRAW Tractors sold in our 40 years in 

usiness. 


BUILD YOUR OWN RIDING 
TRACTOR—'"WAR HORSE" 


using old auto parts, powered by 2 H.P. 
or larger air-cooled engine; or walking 
type Garden Tractor 12 to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
wil plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 


SHAW MFG. CO., 5707 FRONT ST. 
Galesburg, Kansas 
668PS North 4th St., Columbus, Ohio 


Se eee SS SS... 


WEATHER ht 


-TODA IT BELONGS aint \ This ‘Swiss’ weather house, made in the 
TO THEM P CNN U.S.A., PREDICTS the WEATHER IN AD- 
: I Wm X VANCE. Has thermometer on front... 


Guaranteed to Work. When the witch comes 
out watch for bad weather, the girl and boy 
indicate nice weather, Acts with amazing ac- 
curacy. Weather house is 7 inches high and 

6 inches wide. Shipped complete ready to use, 
available to you at your 


m deles w j SEND NO MONEY 5i% ius postage 
he. ss ti g | sati ] in T 
Lm MFG. 7i P. 0. Box 246- E, WARREN, OHIO “E | or your money back. (We Pay Postage if remittance 
comes with order.) Don't wait—Write today to 


WEATHER MAN, Dept. PW. 29 E. Madison, Chicago 2 


x Helping to guide army ve- 
hicles on strange roads. To- 
morrow the new improved 
HULL COMPASS wil be 


——— M — 


TOOL MAKERS 


Gerstner chests have protected good tools for 


nearly 40 years, Select yours from free catalog. 


GERSTNER TOOL CHESTS 
544 Columbia St., Dayton 7, Ohio. 


SWORDS 


Are you a collector? A game and rumpus room decorator? 
^ Your treasure hunt ends in our catalog listing over 1000 

authentic items including old pistols, swords, knives, 
armor, etc. To get your 100-page illustrated catalog, send 25c to 
ROBERT ABELS, BOX PS, 860 Lexington Ave., New York 21, N. X. 


—— —Á— 


AFTER THE V WAR qs. WON 


ENGINES IN STOCK 


The G. H. Q. miniature gasoline engine that really operates is still available. Over 100,000 
sold to date. 1/5 H. P. Complete with flywheel and propeller, fuel, 15 accessories and full 
instructions. Fully bench tested and ready to run. For boats, planes, midget cars, etc. 
$20 complete. Send only $1.00—Shipped Collect O.0.D. same day. Send 25c for illustrated 
Catalog of hundreds of hobby items and airplane identification chart. 


GHQ MOTORS, Dept. SV, P. 0. Box 203, Madison Square Sta., New York 10, N. Y. 


DESIGNERS, ENGINEERS 


® 
DRAFTS EN, METALSMITHS De &. § £x nm FOR 7 
NEW—100 clear and concise weld. ARC WELDI NG | j / 


ing design ideas gleaned from 
will save you many times. its cos? on your 


practical experience of others. 
Every idea clearly shown by draw- 
zd g pem redesign projec ts. Order now, $3 50 


ings—easy to understand and ap- 

ply. If you are interested in  ,. 

welded design, you can't be Hn 35 iliis. Keasikan 

without this book, nothing else EP o UEM E 

like it, $3:50 Postpaid, 5 days € 512 Pages, 516 Ill- 
ustrations. Complete 

manual and text 

book on Welding | 


approval, 


^ OBR RT any Postpaid - $000 H 


/ | COM Bros. to, Box P-7*, Troy, Ohio E > M 
i of the World's Largest Bevil/ders of ARC WELDING er? vro m et" 


ANYONE, ANYTIME 
CAN MAKE PHOTO- COPIES 


QUICKLY — 


The most 


USEFUL 
copying method 
ever perfected _. 


The accuracy, ease and speed with 
which A-PE-CO photo-copies are 
made by anyone, are creating hun- 
dreds of new users. This modern, versatile, low- 
cost method makes photo-exact copies of anything 
written, printed, drawn or photographed. Expe- 
rience proves that A-PE-CO quickly pays for itself. 


LEGALLY ACCEPTED PHOTO-COPIES OF 
è Letters * Records * Blueprints * Shop Orders 
* Pictures * Receipts * Drawings ® Documents 


Same-size copies of anything up to 18" x 22”. 
Eliminates errors. Saves steno-copying, tracing, 
proofreading. No camera, focusing, film or mov- 
ing parts, Any employee quickly becomes expert. 
Lowest investment in equipment. Use on any desk 
or table. You need A-PE-CO. Let us show you 
how you can use it to expedite office and shop copy- 
ing. Immediate delivery. See why thousands are in 
satisfactory use. Send for A-PE-CO folder—today. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 No. Clark St. Dept. HU-74 Chicago 14, Illinois 


Representatives in principal cities and Canada. 
FIGHT WITH WAR BONDS 
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IN YOUR OWN HOBBY SHOP or HOME 

We supply the Plastic Materials and instruct vou how to 


make in your own Home or Hobby Shop hundreds of useful and 
highly decorative articles now in great demand. 

Establish yourself in a well paying business of your own KNOW, 
and supply your local stores with Plastic items made from 
Dupont's amazingly beautiful and mystifying, clear, transpar- 
ent. light refractory ‘‘Lucite’’ or Rohm & Haas’ equally mag- 
nificent ''Plexiglas'', both strong, durable and useful, as well 
as other plastic materlals,  ''Lucite'' and ‘*Plexiglas’’ are 
the indispensable Plastics used in Bombers and other Aircraft 
now at war. to cover and protect the Pilot and the Gunners. 

Your name and address on the coupon below will bring to 
you FREE OF CHARGE full explanation of this wonderful op- 
portunity, together with illustration and description of some 
of the countless numbers of beautiful objects for which we will 
furnish you the material, cut to exact measurement and highly 
polished, ready for you to assemble in line with detailed in- 
structions accompanying cach, 

All you need do is finish the fabrication by cementing the 
pieces together as instructed. ANYBODY can do it, and with 
the skill acquired with practice a BIG PAYING BUSINESS can 
be built up without the usual expense of a large financial 
investment. A small beginning TODAY may mean a BIG 
PLASTIC BUSINESS in a short time! 

SEND NO MONEY! It costs you absolutely nothing to get 
our PLAN which may mean a big, new opportunity for you. 


Plastic Fabricators, P.O. Box 2344, Los Angeles, California 


—— — — — Mail Coupon Now = 


Plastic Fabricators, Dept. G 
P.O. Box 2344, Los Angeles 23, California 
Please mail FREE literature on Plastic Fabrication at Home, 


SRR CRP PR EN d Bom. B Wo m d m 5 won m 


Buy War Savings Bonds and Stamps regularly. 


Our Planes Can Take It 


(Continued from page 230) 


size and thickness of a dime fall off the 
front or rear of the plate at the point where 
the bullet hits the face. These,advantages 
are offset by production difficulties, 

Homogeneous armor plate has a tendency 
toward shattering and spalling, because of 
the uniformity of the plate and because the 
impact sets up vibration within the plate's 
molecules, but this type is easier to adapt to 
mass-production methods, costs less, and 
requires a simpler heat treatment. Both 
types may be used in the same plane, the 
homogeneous type usually being employed 
in places where maintenance men can get at 
it handily for removal or repair. 

The mounting of armor plating involves 
a trick or two in itself. There has been a 
tendency, in a couple of the newer American 
craft, to incorporate armor in the fuselage 
structure, as part of, or in place of, a bulk- 
head, where it could materially strengthen 
the structure as well as furnish protection. 
Armor must be accessible for removal and 
replacement; to facilitate this, it is bolted 
to the airframe, holes being drilled along 
the edges of the plate to accommodate the 
special steel bolts. Flexible mountings, such 
as the rubber bushings used on engine 
mounts to absorb vibration, have not proved 
successful. It has been found that rubber 
mounts sustain the vibration and cause 
prolonged vibrations known as “racking.” 
Glancing bullets cause greater racking— 
through more uneven frequencies—than 
those hitting at normal angles, and this is 
sometimes sufficiently strong to tear the 
armor plating from its mount. The vibra- 
tions must be damped out quickly. 

We are making great progress in the 
manufacture of transparent armor (P.S.M., 
Feb. '44, p. 74). This is used for windscreen 
panels, front sections of gun turrets, and 
in other places where visibility and protec- 
tion are essential at the same time. The 
weight problem, however, is more of a 
headache here than in steel armor plating; 
the laminated glass must be quite thick 
because of its low ballistic limit. Clever 
location is again used to good advantage. 
The panels of transparent armor are set at 
angles and as close to the eyes of the pilot 
or gunner as possible. The hard surface of 
glass is a good deflector, but it does not 
resist bullets at right angles in the same 
manner as does steel plate. 

Glass stops the bullet by partly breaking 
it and absorbing these pieces between the 
layers of the glass. The transparent armor 

(Continued on page 234) 
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INTRODUCING-New Victory Model 
"HANDIWELD ELECTRIC~ 


V 


i y ye 


=| Victory Model Handiweld 
4 volts, A.C. or D.C. current same | 
as other arc welders Niger priced; 
ji Eenerates tremendous heat to weld 
all metals. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods—sizes 
1/16" and 3/32". However, 
ZAJ] due to Priorities a generous NI 
J| supply of 1/16" rods only area 
supplied with the welde 
Guaranteed not to burn out: => 
Repairs fenders, auto bodies, 
“radiators, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll find a thousand uses for this 
welder around your home, garage, workshop. Also in 
arages, factories, repair shops, tin shops; mechanics. 
nventors, Plumbers, farmers, etc. Order a ‘‘Victory 
Model'’ Handiweld now. SEND NO MONEY. We'll rush 
one to you with rods, helmet. operating instructions, and all neces- 
sary parts with the exception of a large jar and a small piece of ex- 
tension cord; these most everyone has. Pay postman only $1.95 
plus a few cents postage. If not delighted return Victory Model 
Handiweld in 5 Gays, rom receipt and money paid for it will be 
refunded promptly. your order now. 
KUMFY PRODUCTS Dept. F-205, Cincinnati, Ohio 


——— — ——— — —— — — — 


WANTED: 


IDEAS! 


We have been retained by a number of companies desiring 
postwar products and processes. If your idea is acceptable 
an attractive contract for purchase or licensing will be 
arranged, Send copy of patent or drawings and description. 
Your information confidential. This service is free to you. 


NEW PRODUCTS DIVISION 
DESIGNERS FOR INDUSTRY, INC. 
2915 Detroit Ave., Dept. S-7,. Cleveland 13, O. 


COLOR CONCRETE WITH CHEMICALS 


A business of your own. Big money making Hollywood style pottery and 
birdbaths without moulds, Wishing-wells, stucco-rock. benches, Mar- 
bling and cement water-paints. 10c brings sample. literature, pictures. 

Hollywood CementCraft, 8523 Wonderland Ave., Hollywood46, California 
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STOP LEAKS 


IN BASEMENT 
WALES, FLOORS 


Stop thoseleaks! End thatse 
cracks in basement walla an 
STOP-IT-——amazin quick-setting ' water- 
proof material. INSTANTLY seals drip- 
ping cracks and openings. For interior and 
exterior use. 


EASY TO USE Simply mix with water and 
apply on cracks. Sets hard and permanent. At amaz- 
ing low cost, you can turn that damp, musty base- 
ment into a delightful playroom. 
Get STOP-IT at your dealer or 
write direct. 


TAMMS SILICA COMPANY 
228-ES — N. La Salle St, - Chicago 1, Ill. 


epego th through 
Use 


FREE BOOKLET 
Send for free 
'""Household 
Hints in War- 
Time." Tells how 
to save money, 
conserve food, 
clothing, fuel. 


^ PRODUCT, 


FREE! LATEST, MOST 


COMPLETE RADIO 
PARTS CATALOG 


nee m ost i 
b^ n | 
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ii, EVERYTHING in RADIO and 
"E ELECTRONICS for War Train- 
ing, Maintenance or Repair 


New R-F Resonance and 
Coil Winding CALCULATOR 
Easy to use! For fast ac- 
curate determination of 
resonance factors and coil 
winding data. No. 37-955. 

Postpaid, only 25c. 


“RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data, Send for all six! 


Radio Formulas and Data Book No. 37-752. . 10« 
Dictionary of Radio Terms No. 37-751. . 10c 
Radio Circuit Handbook No. 37-753. .10c 
Radio Builders' Handbook No. 37-750. . 10c 
Simplified Radio Servicing No. 37-755. . 10c 
Radio Data Handbook No. 37-754. .25¢ 
All Six Books No. 37-799. .75c 


ALLIED RADIO CORP. 


833 W, Jackson, Dept. 7-G-4, Chicago 7 


- ALLIED RADIO | 


The ¥ World’s STRONGEST Adhesive... $ 1 1:20 


FLEXIBLE, yet quick-drying—and forms a practically unbreakable 
bond. The only cement of its kind. Exhaustive tests prove all 
our claims, Unexcelled for adhering metal to metal, cellophane 
and acetate to wood or metal: for gluing leather. 


=F 


paper, wood, printers cuts, Plastic. 
and hundreds of other uses. C E M E N T 
-FASI 
& T A For hdl Kind of Job 
i Excellent for E S model I penes, 
ships, manufacture of novelty jewelry, A 2 fur- 
niture, Water resistant, clean, "asy to use. Satisfaction ELE 
anteed or money refunded. Laree jar, postpald..........ooossse sn £1.00 


American Wood Type M Mfg. Co.. 270 | Lafayette | St.. New York 12. N Y. 


SOUTH BEND BAIT COMPANY 


:3000.00 


imarimitrr VALUE) 


IN WAR BONDS 
For Photographs or Snapshots 
on FISHING — Judged for 
Realistic and Ph ofograp biu 
Qnalities 


* 


3 War Bond awards 
from $25to $750 
for the winning fishing 
photos. Those taken on 
past fishing trips—those 
you'll take this summer. 
Lake, stream or camp 
shots — pictures of fish- 
ing action and interest, 
Rules are simple — just 
enter your favorite fishing photos—no letters to write, 
nothing to buy, no box tops, or slogans. Special awar 
to everyone entering one or more pictures. Write now 
for full information on this contest—a postal will do. 


Address all replies: Contest Editor, South Bend Bait 


SOUTH 


Al Name T m < 


or 


* $5r,tto THE OAT wiCTOR'Y = BUT WARE 


READ ABOUT MOTORCYCLING 


Amazing Liquid 
Plastic Paint 
* 

ONE COAT 
COVERS 


PIASTECUTE Is one a 
| emistry's war-teste 

EKTERIUR miracles — THE PAINT 
= OF TOMORROW-TODAY! It's self-leveling, 

Ke leaves no brush marks. So, anyone can 
apply i it. ONE COAT COVERS clapboard, stucco, brick, laster- 
board, metal — any surface. Gives a hard, fadeproof finish 
that is amazingly durableand beautiful. Washes like finest tile. 


Money Back Guarantee 


Use 25% of this liquid plastic paint. If not delighted, return 
the rest and receive full refund. Order for cash, post-paid; or 

O. D., plus small express charge. Colors: White, Ivory, 
Cream, Buff, Dusty Rose, Peach, Grey, Blue, Brown, Black, 
light, medium, or dark Green. Gal. covers 300 sq. ft. 


UNTERISN 


JU ROUES 


m ha", 


Rd ee acm 
MOOD 
ae es aliad 


$595 


PER GAL. 


CELLO- NU PRODUCTS, 333 N. Mich. Dept. 1, hair 


SOLVAY Pot 
AIR-DRYETTE,** — ^. 


with 
SOLVAY EY 
CALCIUM CHLORIDE | 


Again available to end Ù j 


dampness, condensation, 
mold, rusting in basement 
work shops, playrooms, 
storerooms, photo dark rooms. Considered 
indispensable by thousands of users. Order 
now by full name—Solvay Air-Dryette Jr.— 
get benefits of patented compact efficiently 
designed unit. Sold with Solvay Calcium 
Chloride. Write today for descriptive litera- 
ture to— * Reg, U, S, Pat. Off, 


SOLVAY SALES CORPORATION, Dept. 109A, 40 Rector St., New York 6, N. Y. 


U.5. PAT. OFF 


| 
| 
| 
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Our Planes Can Take 
(Continued from page 232) 


powders at the point of impact and “stars” 
and cracks about three inches around it, 
and pieces of the shattered bullet are re- 
tained. These panels of armor are made by 
taking several sections of highly polished 


| plate glass and bonding them together with 


a transparent plastic material under terrific 
heat and pressure into a sort of hot sand- 
wich. But here is the weighty problem: a 
foot-square piece one inch thick weighs 13 
pounds; it takes a section 115 inches thick 


| to stop penetration of a .30 caliber bullet at 


an angle greater than 45 degrees at 50 yards 
and a plate three inches thick to resist a .50 
caliber missile. Half an inch of either face- 
hardened or homogeneous armor plate will 
accomplish the same trick. This is why the 
transparent armor is used so sparingly on 
our fighters and bombers. 

Plywood and plastics are being used in- 
creasingly in the form of baffes, deflector 
plates, and “spatter shields.” The latter 
came into use after it was found that bullets 
glancing off the armor plating were still, 
in many cases, traveling fast enough to 


| ricochet inside the plane and hit personnel, 


or damage fuel or hydraulic lines, control 
cables, or electrical wiring. These shields 
are usually aluminum angles extending 
around the edges of the plate's face and 
lined with plastic or plywood that absorbs 
the distorted or broken bullets as they 
glance from the plate. 

The AAF Armament Laboratory at 


| Wright Field, Dayton, Ohio, and the Naval 


Aircraft Factory at Philadelphia are busy 
with experiments on what is called “‘com- 
posite armor." What's going on is none of 
Adolf’s business and not even speculation 
is permitted. Another interesting wrinkle, 
which is less secret, is the use of light steel 
body armor. Helmets, chest and back 
shields, and “flak skirts" have been worn 
by bomber crews (P.S.M., Mar. '44, p. 54). 
Each piece is held by straps and is quickly 
removable. Meanwhile, the Office of the 
Surgeon General and the Ordnance Depart- 
ment are hard at work on the improvement 
of these types of personal armor, and it 
may not be long before bomber and fighter 
pilots, paratroopers, and airborne infantry 
will fight in regalia reminiscent of warriors 
of knighthood days. 


The photographs appearing at top and 
center of page 121 are published through 
the courtesy of The Breeze Corporation, 
manufacturers of aircraft armor. 


Buy War Savinas Bonds and Stamps regularly. 


TestO Lite munt vids 
«a THE NEON ‘CLOW ^ 


i) ...LOCATES TROUBLE 
7 INSTANTLY in electric cir- 


cuits, fuses, cut-outs, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires. Tells 

AC from DC. Far su- 

y perior to ordinary . 
* J Mime test bulb. 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


Saves precious time. Indispensable inshop 
or home. Has patented safety features. 
Vest pocket size with clip, Lifetime guar- 
antee. List $1.50 (Priority A7 required) 
Purchasethroughregular electrical dealers. 


L.S.BRACH MFG. CORP. 
55 Dickerson St. Newark, N .J. 
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OUTLETS 


ACHROMATIC LENSES 
ASTRONOMICAL OBJECTIVES 
OPTICAL FLATS—'/; WAVE 
LUMINIZED DIAGONALS, '/; WAVE 


FRONT SURFACE MIRRORS: '/; WAVE 
Send for prices and details, 
MAYFLOR PRODUCTS CORP., KATONAH, N. Y. 


110-VOLTS AC 
from DIRECT peated 


oug O watts on priorit orders. 

ood deliveries on 5. T i is & 25 
KW AC generators. Mfgr's of iet 

generatora, frequency changers and 
igh frequency generators. 


KATO ENGINEERING CO., 
114 Elm 5t., MANKATO, MINN. USA - 


WRITE FOR 
OUR 
TOOL DATA 


SHEETS . H. WILLIAMS & CO., BUFFALO, N. Y. 


Dont Wait! 
Get Complete 
DELIVERY | 
B Information 

L from us NOW. 


“one of the World's Pr Builders of Are Welders " 


JULY, 1944 


G You WANT AN ARC WELDER 
Y... GE TTER SEE HOBART neret 


[ 

[| 

I 

[ 

l 

[ 

l 

. | ù 

ll you are on important work, you should have / i 
the advantages of “Simplified” Arc Welding to / O Am interested in a. amp 

help you speed your work, cut costs, get strong- I Welder lor immediate delivery. ! 

er, better jobs. Hobart Welders have many ad- ! 

vantages not found in other welders, are more j Send itema checked—no obligation. l 

suitable for your work, Let us send you cat- j Ü Complen Wild Gomiog i 

alog and details on how you can get a i 

welder NOW. Use the coupon. ; O Vest Pocket Welders’ Guide i 


HOBART ane uf " o 


POWERFUL LIQUID 


promptly soothes TORTURE of 


ATHLETES FOOT 


And 
On Contact 
Kills Germs 
That 
Cause It! 


If you're discouraged about a mean; 
hard to relieve case of Athlete's Foot — 
just try Extra Strength ZEMO. The first 
applieations relieve that intense itching 
soreness between cracked peeling toes and 
on contact actually kill the vicious germs 
that most commonly cause and spread 
Athlete's Foot. 

Zemo isa Doctor's wonderful soothing 
yet powerfully medicated liquid backed 
by 35 years’ success. The first trial of 
Zemo convinces! At all drugstores. 


NOTE: Also Fine for 
Tired, Sore Feet Le E E M 0 


When Writing Advertisers Please 


Mention Popular Science Monthly 


GS TOOL CH ESTS 


GS Tool Chests are used by thousands of | 
mechanics to safeguard their valuable | 
precision tools. Illustrated is Solid Oak | 
Chest 20"X9"x131!4" with 7 drawers and: 
TWO LOCKS for complete safety. a 
Price $13.50 plus shipping charges. 
QUICK DELIVERY to workers in 
war plants. Extra discounts on | 
quantity orders. INQUIRE. SEND ie 
YOUR ORDER IN TODAY. —À t€ 


Write for four page folder. 
GEO.SCHERR CO. 


200-PS LAFAYETTE ST. - NEW YORK 12 


—= C CMM 


HOBART BROS, CO. ex UM Troy, Ohio  ; 


/ Name s 2 | "M 


s Hobart Bros. Co., Box P741, Troy, Ohio | 
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So-Lo SA VES 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 
® Spreads Like Butter 
e Dries Hard Overnight 
è Flexible —Non-Skid 
e Waterproof —Won't Come Off 


Longer 
Life for 


and water. Add hun- 
dreds of miles wear to 
your tires with SO-LO. 


Re-Sole Your Own ( ^ 
SHOES Ñ) c 
BQN) | 


like butter. Wears like leather. 
Use itforallfootwear, children’s ! 
and grownups’. Also use So-Lo | 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, 
Au 


wey 


UT "s ete To ee 


0-50 aT ANY HARDWARE 


AND 10c STORE 
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Buy War Savings Bonds and Stamps regularly. 


RUBBER 
BANDS 


j | r “a ZA » - 
= >. 
| » üzap 53 


Two Mechanical Pencils Used 
in Drawing Parallel Lines 


A QUICK and accurate way to run two 
parallel lines in map-making or drawing is 
to use two mechanical pencils that are held 
together by rubber bands and spaced apart 


| as shown in the drawing. An eraser cut to 
S, DI | the wedge shape 
worn Spots In tires af | 
bome. Keeps out grit | 


oe indicated and a small 
spacer of cardboard will serve to separate 
the pencils. Variation in the width between 
the lines drawn may be achieved by adjust- 
ing the pencil leads.—R. J. PATTERSON. 


@> FLATTEN END OF 
PIECE OF HEAVY . 
-OPPER TUBE 


| 


@ Fite END 


TO DESIRED 
SHAPE 


Earrach To 
SOLDERING 
IRON 


Flattened Copper Tubing Forms 
Good Tip for Soldering iron 


EXCELLENT replaceinent or special-purpose 
tips for your soldering iron can be fashioned 
from discarded copper tubing, The heavy- 
walled tubing sometimes used on automobile 
oil lines is suitable for the purpose. It 
should be flattened at one end and filed to 
the shape desired. Since copper is a good 
conductor of heat, tips made in this way 
will be serviceable.— RICHARD SALZER. 
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ELECTRICITY FOR ANY JOB | 


ONAN GASOLINE DRIVEN ELEC- 
TRIC PLANTS provide electricity 
in locations where it is not other- 
wiseavallable.andforemergencyv and 
standby service. Thousands doing 
a winning job in the war. 
Sizes from 350 to 35.000 
watts. A.C. 50 to BOO cy- 
cles, 110 to 660 volts D.C. 
“% to 4.000 volts. Also dual 
A.C. and D.C, output models. | 
D W. Onan & Sons. 1817 

Rovalston Ave.. Minne- 

anolis 5. Minn. 

Detalls gladiv furnished. 


BALA 


54 AM 


A real monev maker for farm or factory. “SANE 
Uses cheap liquid fuels. Pays for itself out gfi 
of savings. — 


M DOWNI Make Money—Start a woodsaw- 
-wue J ing business; turn spare timber | 
MU into cash. Factory prices. FREE 
Catalog. 


ENGINE 


WITTE 
1600 Oakland Ave. 


- à | .- : 
Build These 9 Big « 
36“ School Trng Models ema 
Learn Theory, Design, Construction, Flight 
Kit T73 ''Spitfire'"; Kit T74 Messer- 
schmitt ME-109; Kit T76 ''Airacobra"'; 
Kit T77 "Warhawk; Kit T78 ‘‘Hurri- 
cane"; Kit T85 "Lightning"; Kit T91 


"Mustang''; Kit T99 ‘“‘Typhoon"'; Kit chge.)Send5cfor latest cat- 
T105 ''Whirlwind" (illustrated) alog of all C-D War Models. 


Cleveland Model & Supply Co., 4508D66 Lorain Ave., Cleveland 2, Ohio 


BUILD AND FLY 


your own motorcycle powered mono- 
plane, at home. Easy to build, short 
run take offs, and a sweet plane to 
fiy. No special tools needed. Cheap. 
Tested plans, guaranteed, $1.00, Just 
the plane you have been waiting for. 
ORDER TODAY. NOW. AERO- 
TECH, DEPT. 13, DEARBORN, 
MICHIGAN. 


WORKS 
Kansas City 3, Mo. 


msn 2i 


i 


Each Kit only 


At your dealers, or | 
direct, (Add 20c pack-post 


With Our six in. tool steel cutters. Make Pee 
E mouldings, casings, drop-leaf tables, grooves ES 

| beading & jointing 1" wide $1.50, 114" 81.75 
EE ca. Postpaid. State size hole. List & folder free. [ 


John A. Sandstrom, Box 517, Stow, N. Y. ! 


The Dennison Handy Helper says: 
The Hours Lost By Absentees 
Mean Fewer Shipments Overseas 


NOTE HOW THESE STAY ON THE JOB 


è 


SHIPPING TAGS 
| At Stationery Departments Everywhere 
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6€ Maybe you re missing some- 
thing, mister... maybe vou 
could end that "old man" 
feeling shis simple, scientific 
way...witha Bauer & Black 
self-adjusting Suspensory. 
Men everywherein all walks 
oflife, active or quiet, heavy 
or light... say the firm, 
comfortable, flexible sup- 
portofa Suspensory makes 
them feel years younger... 
less tired ... all the time, 


This free illustrated book tells you 
how men claim to have found new 
vigor... helped to banish quitting- 
time fatigue ... how they stay fit 
and energeticall daylong... every 
day. Send for your free copy today. 


| (BAUER & BLACK 


Division of The Kendall Compony 
Dept. S-407 
2000 S. Dearborn St., Chicago 16, lll. 


Please send me vour booklet about Suspensories, 


Name ear 

Address.................... A ANS PROPRE RR ADEE 

L9: 1 4, eos REED LA EE EI ERN 
My Occupation is [] Active [] Not Active 
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H-C PELLETS ARE AVAILABLE 


at dealers or direct. Cal. .22 and Cal. .177. Production of 
all models Benjamin Air Rifles and Benjamin Air Pistols 
has been suspended for the duration as our facilities are 
engaged in War Work. WRITE FOR OUR ILLUSTRATED 
PRICE LIST of POST WAR MODELS today. 

BENJAMIN AIR RIFLE CO., 811 Marion St, St. Louis, (4) Mo. 


WORLD'S LOWEST PRICED 


ADDING MACHINE "zziz 


FREE TRIAL 
IDEAL FOR BUSINESS OR PERSONAL 
(er Oe eee Oe e ot M ONLY $250 
oy. Operates with only a finger fllck. we 
| Adds, subtracts, multiplies, divides. TOTAL cost 

Counts up to ten million. Pays for itself MONEY 

peldi i over and over. Ideal Gift—for Business. 
EM Income Tax and School use, MONEY BACK GUARAN- 
E TEE. Send name and address. Pay Postman only $2.50 
plus postage. (Send full cash if outside U.S.) Money 
Back in 10 days if not delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
O. BOX 1118 CHICAGO, ILLINOIS 


| E pm 
| LMAO USA 
DILLIIII 
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NOW a DYNAMIC Saves 
HEAVY IDLEE/ VALUABLE TIME 
; INDUSTRIAL WELDER AZ and MONEY! 


Mei AMAZINGLY SIMPLE & EASY TO OPERATE QD 


Once you see a Dynamic in 


a 
This portable Dynamic Ww elder—-easily dae WES. P rig E te TE E —— 
ried ri » , out i is simplicity w 
, ed right to the job—plugs into any con Pd amaze you. In a year the 
venient, properly wired 110 DE m Dynamic only costs you 
light circuit—-works on Iron, Steel, - about 6c a day | 
Brass, Bronze and other ron, Steel, EE Peg ae 
eight metallic and carbon arc welding Comes complete with helmet, 
e D Stares—does work you would think rods, cables, electrode holder 
only possible with a larger, more ex. and operating instructions 
pensive machine, i "ud MPLETE etc. - d ' 
DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY Write today for free priority 
Maintenance Men; Farmers: Mechanics; Machine Shops; boundries; Auto, General | assistance and particulars on 
Repair and Job Welding Shops: using the Dynamic find it so indispensable and how to qualify for one of 
useful that they cannot afford to be without ít. these amazingly low-priced 
If inexperienced. vou can easily learn to do a variety of high grade welding jobs by | welders. Act now while 
following the practical, simplified operating and welding instructions furnishe they are still available, Get 


etail I ur 10-day trial 
DYNAMIC WELDER co., 13 East 23rd St., BB, Chicago 16, m offer. on our y tria 


| = N 
TAPE WORMS TRAOU mira 


ROUND WORMS / aa | LEAF WORN ano SPORT GAR" 


ri Act as Local Dealer for LEAF UNION MADE ][-J i 
(Ascarids) WORK GARMENTS AND SPORTSWEAR. Pleas- ! 


k- ^": iw " £ 

! a = : A i ant work. Experience unnecessary, Great de- 

HOOK WORMS DF TE mand daily from millions of war w orkers, We | 
; d F M supply everything required. Write at once for 


FREE Outfit. 
--.you can free your dog of all these worms 


^" PULVEX 
"ew WORM CAPSULES 


Used by leading breeders. At leading pet, drug, department stores, 50c | 
a package (double size, 75c). Packed two ways: for puppies, for dogs. 


zt 


Ment: (BED 


LEAF GARMENT CO HB" 
1213- 19 Van BurenSt, , Dept. 29, Chicago, III. => 


jurpee's. GIANT 
‘Pansies 


= Sow this summer, for e 
=. Margest blooms early 35 PACKET 
=—€ next spring. All best 
= colors, mixed. 35c-pkt. 
xc seeds free, with instruc- 
tions, to try. Send stamp for postage. 


JU W. ATLEE BURPEE CO. 
Philadelphia 32, Pa. or Clinton, lowa .— 


Oo 


—MIND R READING ON RADIO — 


: EY ON and stage EXPOSED! Read sealed messages; call names, birth- 
SAVE MON days of strangers; tell unspoken questions! Be popular! Latest, 
complete course only n. ^s oper" Satisfaction or refund. 


|] LIKE TO RELIEVE 


LOWER PRICES on ALL STANDARD BRANDS ae ees 
Luckies — Chesterfields 44 9. INCONVENIENCE 
AND PAIN? 


Camels — Philip Morris 

| Old Golds- Dunhills " ai 
ASTHMA 

RELIEF 


Pal! Mall — Tareyton 
Kool— Raleigh —Fatima 
A Modern Inhalant Method for 
Relieving the Symptoms of Asthma 


| Viceroy — Sheffields 
Regent — Fleetwood yra 
of Non-Cardiac Nature and Hay Fever 


@ We carry an extensive line of 
'other Cigarettes and Tobaccos. 
Money Back Guarantee 
Send for Free Book, Dept. PS 


PERFECT ARRIVAL GUARANTEED ! 
Minimum 3 Cartons WAR NOTE 

BREATHEASY DISTRIBUTORS, INC. 

OF DELAWARE 


“Anclude Postage and Insurance as follows: Aot oll bronds 
65 Cedar St., Seattle 1, Washington 


Within 150 Miles e For 3 Cartons 12c * ied ore ovoil. 
* CAUTION: Read Literature Thoroughly 


è Add lc for each additional carton * able ot all times 
Distant orders require extra postage. . . Prices. sub- 

and Use This or Any Similar Product 

Only As Directed. 


SHIPPED SAME DAY TO ANY OF 48 STATES jec to chonge 
ON RECEIPT OF CHECK OR MONEY ORDER without notice, 


Thousands of Satisfied Customers. 
This is our 25th Year in Business. 


WRITE FOR COMPLETE PRICE LIST 


SILVER ROD 


Dept. F, Five Corners Post Office, Jersey City, N. J. 
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Action ! ' Thrills! "Surprises! *- 
ACTUAL ¿HOO 
PHOTOGRAPHS *M 7 ^ 
OF U. S. PLANES, TANKS, : 
| | WARSHIPS, CAMPS 


All NEW, Thrilling! 20 Genuine Photographs of 
Army and Navy subjects, Select any 4 sets — BO 
photos—for only $1.00, All photos approved by 
Government, Check below packets you want. 
Mail this ad with your name and address or 
write letter, Send currency. money order, or * 
stamps. Satisfaction or money back, 


Marine "Boot" Training | Army Airplanes | 
[Mavy "Bact" Training Navy Aircraft | p Fm 
[ | Flying Fortresses [ ]Trained Dogs co Nun x 
Hamy Camp Scones pee er 
WAC Activities C] Tanks | hae TANKS, DREADNAUGHTS 
PUR IN REAL ACTION 


Minimum order $1.00, Additional «tcl i i 
sets, 25€ each, Start collecting these sharp, clear, Genuine Photo- 
graphs! You will prize them highly! Order now! 


THE GROGAN PHOTO CO., DEPT. EA DANVILLE, ILLINOIS 
Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


is again available in limited quantity 
ex ES without priority. Orders filled in sequence 
: t T" cw v p : ig a | 


as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction, and general pur- 
pose, Order now for early delivery. 
T | Three sizes are available capable of mak- 
me ing bronze castings of 115, 3, and 6 
_ = pounds weight, aluminum, copper, brass, 
> — E 3 ~ etc. $17.50, $24.00, $34.50, f.o.b. Kansas 
m Pu. = City, Domestic gas supply and 110 volt 
AC or DC energy required for operation. 

Write for circular. 

KANSAS CITY SPECIALTIES CO. . 

Box 6022, Dept. S-44 Kansas City, Mo. 


y> Balance 5p 0 


ES LLLA -— 


, Balance 4x 9" Base. With either 
Metric or Avoirdupois Weights. . 


LABORATORY MATERIALS 
7 Vincennes AVe., Chicago, 


Small or medium sized business with product suit- 

able for national distribution. Will also consider new 

product which can be manufactured now. Write 
Vice-President Box 51, Norwood, Ohio. 


co. 
"EIN 


10c NEW BOOK OF LATHE AND DRILL PRESS SET-UPS 


Practical, unusual uses, contains 49 illustrations. 
Post- Send 10c to cover handling and postage. 


Paid JACOBS MFG. C0. 254 Jacobs Rd. Hartford 1, Conn. | 


AMERICA’S BEST KNOWN SHOES E 


SHOE CO., BROCKTON, MASS. NNI 


W. L. DOUGLAS 


t2 Douglas Sho = 


Dus 
ros 


Amazing BOOK for You 


Harold Hunt wants to send you big revised 


do Piu i 
s n 


ji &'erduerkrra a 


No. 14 Catalog. 124 pages of woodworking 
ideas, 12 pages of rare woods in colors. 
UNEQUALED BARGAINS in imported and 
American woods, supplies, Send only l)e to 
cover postage and handling, Those already 
holding this catalog—send for revised sheets. 
CRAFTSMAN WOOD SERVICE to 
FFE 5. Mary Si., Dept. B-47, Chicago B, lii. 
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Bernarr Macfadden, founder and orig- 
inator of Physical Culture Magazine— 
now again on sale in a new format at 
all newstands. 

LET 


HELP YOU 


SAVE YOUR HAIR! 


No Magic Tonics—No Cure-All 
Just Plain Common Sense 


Is your hair beginning to thin, fall out, turn gray? Don't re- 
sign yourself to being bald, unattractive, old looking, until 
you have read Bernarr Macfadden's "Hair Culture'', Recom- 
mending no cure-alls, no magic salves, but merely applyin 
principles of healthy living, this 210 page book is chock fu 
of down-to-earth common sense based upon an intimate 
knowledge of the natural bodily functions. 


Forty years ago, Bernarr Macfadden started to become bald 
but today bis wavy bandsome bead of bair is tbe envy of men 
and women, balf bis age. Learn from his experience. Get his 
book on hair culture today. This may be just the advice you 
have been waiting for. Clip the coupon now! 


SEND NO MONEY 


Merely pay the postman $2.00, pius $.30 for postage and 
handling charges. Or, if you send your check or money or- 
der for $2.00 with the coupon, we will pay postage and 
handling charges for you. 


SOLD WITH A MONEY-BACK 
GUARANTEE 


Macfadden Foundation, Dept. 437 

535 Fifth Avenue, New York 17 N.Y. 

Please send me ‘‘Hair Culture". [ ] I will pay He posman 
$2.00 plus $.30 postage and handling charges. [ ] I enclose 
$2.00 (check or money order). 


Name. — i 


Address 


USE ARGUS CAMERAS 
Argus—Ann Arbor, Michigan 


END DAMP AIR 
with DRFAIR | m 


PROTECT your valuable equipment, 
tools, foods and furnishings from dam- 
age! End dampness in your home or 
workshop with amazing DRI-AIR. 
Makes Dry Rooms, Healthful, Pleasant 
Place DRI-AIR in any room, basement, 
storeroom or closet. DRI-AIR absorbs 
excess moisture from the air. Keeps Uu 
rooms dry. Prevents mold and mildew. DR!-AIR kills musty 
odors; stops rust; keeps furniture and wood work from warping. 
Complete De Luxe DRI-AIR unit $5.50,f.0.b. Chicago. At your dealer or 
| order direct, Send for FREE booklet ''Household Hints 
in War-Time.'" Shows how to save food, clothing, fuel, 


TAMMS) TAMMS SILICA CO. 


toouct/ 228 -AT N. LaSalle St., Chicago 1, Ill, 
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YOU NEED HEATABS in Many Ways 
^r a. 


IN THE 
SICKROOM 


HEATING MILK 
FOR BABY 


"GUNDAY, Monday, and Always!” , Speaker 
HEATABS, and the “pocket stove'' of your 
choice, furnish you heat... anytime, anywhere! 
Heat all foods... fry or boil.. . start camp and 
picnic fires. Used extensively by all branches 

of the armed forces...and by doctors, nurses 
Íor emergencies and first aid. Hundreds of 
uses at home, at work and at play. 


Send the "FIELD STOVE” or Deluxe 
"COMPACT COOKIT" and HEATABS 
to your friends or relatives in Service 
. Help them have their meals hot, 
just like mother used tol 


FIELD STOVE and HEATABS, $1.00 


Deluxe COMPACT COOKIT and 
HEATABS .... $2.00, Postpaid. 


J. W. SPEAKER CORPORATION 
3059 M. Weil St. Milwaukee 12, Wis. 
Dept. PS 


NO SMOKE 
NO SOOT 
NO ASH 

NO Poison FUMES 


TABLETS OF 
concentrated 
HEAT 


THADE-MARNK HEGISTESED 


— 


OF SGIENGE ! n 


WONDERI THR ouch 


me Microscope 


WONDERS THROUGH THE 
MICROSCOPE brings 192 pages 
of startling facts and informa- 
tion that will open up a new 
world of wonderment for mi- 
croscope fans. 

This book tells you how to 
set up your workshop, what a 
microscope consists of, what 
instruments and accessories 
you will need and how you can 
make them from odds and ends. 

It tells you how to use your 
equipment, how to secure and 
preserve specimens, take pho- 
tomicrographs, how to do dis- 
secting and prepare cultures, It 
shows the beginner where to 
look for subjects, and how to 
discover new and exciting worlds in the most common objects. 


Over 100 illustrations. Mail the coupon below today for your 


copy. Satisfaction guaranteed or money back. 


SEND NO MONEY NOW! 


To examine your copy of this fascinating book you needn't 


send a penny. Just mail the free examination coupon below, 
today and examine the book for 10 days. If not satisfied, 
money will be refunded. 


| MAIL THIS COUPON TODAY! _ 


POPULAR SCIENCE MONTHLY, Dept. 74 

353 Fourth Ave., New York, New York 

Please send me WONDERS THROUGH THE MICROSCOPE. 
I will pay postman only $1.00 plus postage on delivery. 
You guarantee complete satisfaction or I may return book 
in 10 days for full refund. 


CITY Www Oe ee STATE ee iac 


Exposure to Onion Vapor 
Cures Infections 


GARLIC and other strong-scented vege- 
tables have been found to contain bacteria- 
killing substances, known as phytoncides. 
Basing their experiments on this fact, two 
Soviet doctors have used onions in treating 
infected wounds. They call their treatment 
vaporization. Onions are ground up and 
placed on a glass dish with a diameter equal 
to that of the infected area. This is placed 
near, but not directly on, the wound. Ex- 
posure to the vapor does the healing. In 
testing the effectiveness of this treatment, 
severe cases of amputation were used, and 
in several instances the pus condition sub- 
sided and pain was relieved. Since phyton- 
cides are extremely volatile, the onion dress- 
ings are sufficiently potent for only about 
five minutes and must be applied immedi- 
ately. 


New Fluorescent Lamps 
Light Instantly 


THE flicker associated with fluorescent 
lights when first turned on is on the way 
out. An instant-starting 40-watt white 
fluorescent lamp has now been developed, 
and is available for war-production installa- 
tions. 


Wild Roses Add Vitamin C 
to Britishers’ Diet 

WILD roses are improving Britain's war- 
time diet. These hardy flowers have found 
their way into the kitchen because they are 
one of the richest known sources of vitamin 
C. To obtain it, the hips—fieshy, red fruit 
of roses—are cooked, and the resulting 
liquor is used for making a sirup. This nu- 
tritious extract can then be used in soups, 
puddings, and beverages. Since citrus fruits 
are a rarity in England today, this new 
source of the vitamin that prevents scurvy 


, and promotes healing of wounds and frac- 


Buy War Savings Bonds and Stamps regularly. 


tures is of the utmost importance. 


Engine Parts Come Clean 
with Mexican Wheat 


TINY particles of Mexican wheat are a 
new tool for the aviation industry. Used as 
abrasives, they have proved effective in 
cleaning carbon deposits from aircraft en- 
gine parts. The cereal is blown from sand- 
. blasting machines. Preparation involves 
boiling the wheat to remove the starch, and 
grinding it with steel cutters to add sharp 
corners. This innovation has made large 
slices in the cost of cleaning operations. 
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This pencil shaped knife complete with six 
different style blades is designed for easy 
and exact cutting and carving. Blades are f 
made of high test surgical scalpel- "pe steel | 
and can be changed in 5 sec- 
onds. Handle is sturdy and has 
a metal chuck that locks blade 
securely into position. Blades 
can be replaced at low cost. 
Send check or money order to— 


H. F. AULER co. | j 


163 N. BROADWAY -+ MILWAUKEE 2, WIS. 


| POST-WAR PRODUCTS WANTED 


W'e are interested in new products saleable in the air- 
craft, automotive, railroad, agricultural and construction 
fields, whose principal parts may be forged, cast or press- 
ed from metals. Will consider developed or partly de- 


veloped ideas. Correspondence invited with inventors, 
designers, engineers and patent attorneys, which will be 
treated in strictest confidence. 

Established over 60 years, we have capable engineering 
andexperimental staffs Prompt attention. Write 


RESEARCH DEPARTMENT, J. H. WILLIAMS & CO., BUFFALO 7, N.Y. 


youR For Light or nium Work 
No rewinding necessary use coils > = 
| taken from old auto generators. =% 
Works on 110 or 220 A.C, Has 20 different E =A a 
heats. Complete plans and BIG Catalog 35c. Yg 


VA 


Lie BA 


MHARC: WELDER ate 


LEJAY MFG., 3323 LeJay Bldg., Minneapolis, Minn. £^. 


CRAFTSMEN—STOP RUST WITH 


© FIENDOIL © 


Protect tools, clean and coat them with this anti- 
corrosive favored for years by gun and tackle users. 
Get i£ now at your Sports or Hardware Store. 

2 oz. Bottle—35c 


McCAMBRIDGE & McCAMBRIDGE CO. 
Baltimore 


LEARN TO DANCE $1.00) 00 


This new easy way. Completely drip Asie Learn the 
modern fox-trots, Swing Waltz, Suzi Q, La Bomba the 
Rhumba, Lindy hop. the Tanzo, Trucking, Shim-Sham- 
Shimmy, the Walkeroo, Collegiate steps and many others. 
No music or partner required. Don't be a wall flower. 
Make your dancing magnetic, fascinating, alluring, glamor- 
ous, professional, even a child can learn by following pic- 
ture chart method. $1.00 postpaid, Larger size course 
illustrated 256 pares, Cloth bound equals $30.00 course 
$2.00 Postpaid. C.O.D, orders 
Dance Studios, "Box 26, Suite 200, McAdoo, Pa. 


And Big Money in Spare Time, Too! 7 

We one ou to wear this fine made-to-measure Suit—  * 

EE as a bonus—and earn BIG CASH PROFITS 

a sare es showing to THenos and taking orders. Choice 
of scores of rich, quant y fab rics usen to-measure in 
newest styles. Also Ladies' Tailored Suits — complete line, 
Write today for FREE CLOTH SAMPLES. No experience, 
no money needed, For quick action tel! as about yourself. 

J. C. FIELD & SON 
Harrisonand ThroopSts.,Dept.G- 1721 ,Chicago7,1ll. 


Postpaid Mail remittance today. Immediate shipment 
JULY, 1944, 


* THE SERVICE LIFE INSURANCE COMPANY ? 
E 336 Service Life Bldg. Omaha, 2, Nebr. § 
m Without cost or obligation, send FAMILY GROUP POLICY E 
B for 10-DAYS FREE INSPECTION. = 
a Nam R 
Do t0 -——A— A " 
» City State : 


» LEA 6 


Burned in pairs 15 ft. apart, these famous essence 
of citronella candles chase away pesky mosquitoes. 
(Health officials warn against mosquito malaria- Oorderextracandles forREFILLS: 
carriers.) CitrOdors, used by the million, are guaran- 6 for $1.25; 12 for $2.40 
teed to burn 15 hrs. in glass cup. Gift-boxed with 9) 5 Breck Bldg 
attractive black cup-holders. Stock up now. 


KE, FAMILY 


INSURANCE 
PROTECTION 


[rore ee 


A HONTH pr 
m” f Entire Jamily 
gaenen 1000.00 
pamm... 20 D 
TRIPLE xera OD DU 


Genuine LEGAL RESERVE rite insurance! ONE, policy 
at ONE low cost covers your ENTIRE FAMILY,2to 6 mem- 
bers! Pays according to the liberal terms of the policy for 
death of ANY member of family group from ANY cause. 
| Pays according to the number insured; and provides TWO- 
WAY PROTECTION—Pays YOU if any member of your 
family dies, Pays YOUR FAMILY should you die. 
NO MEDICAL EXAMINATION ... No red 
tape. ANY RELATIVE may be included, whether 
living at home or away, even in-laws. Permanent 
family protection. Just $1 a month covers EN- 
| TIRE family group. 


Policy Sent FREE! 4 vot IN Pads 


COSTS $ 


LESS THAN 


———— — € o— m —— 0$ 34 ox — 


WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 
The word “‘Eveready’’ is the registered trade-mark of National Carbon Co., Inc. 


3 Pairs 


$2.85 


Per Pair 54-00 


SEEDSMEN SINCE 1818 


IBRECK'S 


Boston 9, Mass. 
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SOUTH BEND TOOLROOM LATHES 
Precision U onk 


Skilled craftsmanship combined with excellence of design 
make South Bend Toolroom Lathes highly efficient for ma- 
chining a wide variety of exacting w ork to precision limits. 

Their accuracy, speed, and smooth power assure fine fin- 
d ishes. Wide ranges of turning and facing power feeds, thread 
"HOW TO RUN A LATHE” — cutting feeds, plus ease of operation, help to simplify and 
A helpful handbook on the speed up the difficult jobs. 


operation and care of en- l 
gine lathes. Contains 128 South Bend Toolroom Lathes and Engine Lathes are made 


5%" x 8". Price 25c. 
P n for Hà with 9", 10". 13", 1415," and 16" swings. South Bend Precis- 


tamps. accepted for sin- : í : 
gle copies. ion Turret Lathes are made with 9" and 10" swings. Write 
BAT WAR RONDS for Catalog 100-C. 


SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA LATHE BUILDERS TOR 37 YEARS. 
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W hen you're thousands of miles from home 
...O0n a tropic isle...or high on a rocky ridge... 
How precious, then, is that "taste of home"... 
how comforting the rich aroma and full flavor of 
| a slow-burning, cool-smoking Camel...the ciga- 
—! | rette that is first choice with men in al} the services. 
" That is why Camels are packed to go round the 
world...to stay fresh for months at a time and 
deliver to our fighting men that full, fresh Camel 
flavor. The Camel pack keeps yozr Camels fresh 
and full-flavored, too. 


R.J. Reynolds Tobacco Company, Winston-Salem, N.C. 


^ 
c 


AS up-to-date as today's headlines—here's 
the world's most complete RECOGNI- 
TION GUIDE TO OPERATIONAL 
WARPLANES! 192 pages jampacked with 
pictures and descriptions of the 168 new- 
est-type Allied and Axis planes in AC- 
TUAL COMBAT TODAY all over the 
world! So thoroughly up-to-the-minute it 
includes the Jap combat planes just re- 
leased for publication by the Army Air 
Forces. Many exciting new features for 
aviation fans never before presented in any 
book! 

You'll be able to identify all the famous 
planes that are now front-page news—the 


The Helleat—one of the deadliest 
American fighters. 


-——|00 FEET—» 


Pictures and PA 

Describes 168 Newest-Type 

Planes Now in Actual Combat All Over the 

Globe! Recognize Them at a Glance—Fighters, Bombers, 

Gliders, Troop Carriers, etc., of Allied & Axis Powers! Up-to-the-Minute! 
MANY NEVER BEFORE PUBLISHED ANYWHERE 


latest American Flying Fortresses with 
chin turrets, Mustangs, Hellcats, Aira- 
cobras; British Mosquitos, Defiants and 
Hurricanes; Russian Iliushins, Yaks, and 
Lavochkins; German Focke-Wulfs, Mes- 
serschmitts, Heinkels; Jap Kawasakis, 
Aichis and Mitsubishis—and dozens and 
dozens more in this up-to-date Recogni- 
tion Guide. Many of these active combat 
planes have never appeared in any publi- 
cation before! This book covers ALL the 
planes you want to know. No matter 
what other aviation books you own, and 
whether you're interested in aviation as a 
career or hobby, you need this GUIDE! 


>| 


i. 


M 


192 PAGES 


Over 800 Photos, Silhouettes, and Proportion 
Scale Reproductions with Specifications, Descri 


| 


tions and 2-Line Flash Identification System! 


NEW! 
Scale Silhouettes 


The scaled silhouettes show the com- 
parative sizes ^f all the 168 newest- 
type operational warplanes in this Rec- 
ognition Guide. 


Specifications (within the limits of national 
security) are given for every plane—span, 
length, height, loaded weight, maximum 
speed, cruising range, and ceiling— with. rec- 
ognition characteristics listed in logical order 
—Wines, Engines, Fuselage and Tail—for 
easy comparison. All other pertinent facts, 
too: kind, number and horsepower of engines; 
construction, armament, bomb load ; country 


Proportional 


of origin, etc. New photos; silhouette v 
from three angles; proportional scale d 
ings of every plane, PLUS our famous 2 
Flash Identification System makes this 
most complete recognition guide and direi 
of operational warplanes in existence. Kn 
edge of these planes and their character 
is the basis of all aircraft recognition trai 
courses in the Army, Navy, Marine Corps 
Coast Guard. 


You can be sure of getting your co[ 
the Recognition Guide at this sensat 
bargain price of 50c only if you HUR 
Quantity limited. Rush order on co 
shown at right. National Aeronautics C 
cil, Inc., 37 West 47th St., New Yor 
N. Y. (Copyright, 1944, by National 
nautics Council, Inc.) 


More than 2,500,000 of our Aircraft G 
and Handbooks have been bought by 
Armed Forces and Civilians. 


